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THE NATIONAL WEATHER SERVICE 
MODERNIZATION AND SYSTEMS ACQUISITION 

WEDNESDAY, MARCH 20, 1991 

U.S. HOUSE OF REPRESENTATIVES, 
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY, 

SUBCOMMITTEE ON ENVIRONMENT, 
Washington, D.C. 

The subcommittee met, pursuant to notice, at 1:31 p.m., in room 
2325, Rayburn House Office Building, Hon. James H. Scheuer 
[chairman of the subcommittee] presiding. 

Mr. SCHEUER. This hearing of the Environment Subcommittee of 
the Science, Space, and Technology Committee will come to order. 

We are here today to discuss the future of the modernization of 
the National Weather Service. This has been a long, winding, and 
rocky road for the National Weather Service. 

There is no question of the fact that the Europeans are way 
ahead of us. I don't know how many of you are familiar with the 
European Center for Medium Range Weather Forecasts in Read- 
ing, England. It is a combined, collective service run by the Europe- 
an States at the state of the art cutting edge of high technology, 
and they are eons ahead of us. 

We are still playing with 1950 technology. We are painfully and 
pitifully out of date, outmoded, archaic, and so forth, even though 
we have by far the toughest weather in the world. There are only 
two countries in the world that have the desperately tough weath- 
er that we have, the United States and China. 

The European weather is comparative uncomplicated and sim- 
pler to forecast. Yet their facilities for two to seven day forecasts, 
more or less, are exponentially ahead of ours. 

In a typical year, the United States can expect a staggering as- 
sault of weather happenings, assaults by the elements. We have 
10,000 violent thunderstorms, 1,000 tornadoes, 5,000 floods, and sev- 
eral hurricanes. These events, along with heat waves, severe winter 
storms, and severe drought often result in considerable loss of life 
and property damage up into the billions of dollars. 

The National Weather Service's ability to forecast timely and ac- 
curate weather warnings continues to be hobbled and crippled by 
outmoded, obsolete, and often inoperable equipment, some of it, as 
I mentioned, dating back to the 1950s. We now have the capability 
of forecasting a tornado in about three minutes. With the state of 
the art equipment, that could be 30 minutes. Think of the savings 
in life and even of property that that additional 27 minutes of 
warning could bring us. 

(1) 



Technology and more accurate forecasting have always gone 
hand in hand. From the earliest days of the telegraph and the 
Army Signal Corps, which was our first national weather forecast- 
ing system, new technology has always been a critical element in 
providing improved weather forecasts and weather warnings. 

The Committee on Science, Space and Technology is strongly 
committed to improving the technology of the National Weather 
Service. Of course, legislation directing the modernization of the 
National Weather Service originated many years ago in this sub- 
committee. But it has had a very rocky road and it was compound- 
ed by disinterest, lethargy, and outright hostility from the Execu- 
tive Branch. 

Modernization of the weather service is always a difficult and te- 
dious time-consuming job, but it is made very much more difficult, 
tedious, and time-consuming by the attitude of the Administration, 
which has played the modernization program with a disinterested, 
on again, off again attitude that has crippled the effectiveness and 
the efficiency with which we have tried to approach modernization 
of the weather service. 

In 1986, 0MB in its wisdom, decided that the Doppler weather 
system was not necessary. This resulted in a program delay of 
about a year while they tried off the shelf technology, picking and 
choosing what was available, and it took them about a year to find 
that this was an egregiously wasteful and foolish approach before 
they dropped that. 

Two years later in 1988, 0MB decided that the AWIPS program, 
the Advanced Weather Interactive Processing System, was not nec- 
essary either, and funding was terminated for that. That resulted 
in another year of delay. 

In 1989, 0MB cut the funding for AWIPS, further delaying the 
program to the point where it is now out of phase with the rest of 
the modernization program. It is the AWIPS program that is the 
brain and the central nervous system that pulls everything else to- 
gether. So if you don't have AWIPS, you really don't have very 
much. 

Perhaps the greatest enemy to an efficient, cost effective ap- 
proach to weather service modernization has been us, the Federal 
Government in Washington, primarily the OMB, but in the inter- 
est of fairness, I will also say that Congress was sometimes not able 
to come up with the appropriations that were actually requested by 
the Administration, however reluctant those requests might have 
been. Anyway, in the last year or two, the Administration and Con- 
gress have been working together to provide the resources neces- 
sary to move forward toward the modernization of the weather 
service. 

We expect today an explanation of the status of the moderniza- 
tion program and the problems that have plagued it with the prob- 
lems that loom ahead. This will all be very enlightening and very 
interesting, especially considering the great divergence of views on 
this stuff. So I am looking forward to a very interesting hearing. 

Mr. Packard? 
Mr. PACKARD. NO statement. 
Mr. ScHEUKR. Okay. 



I would ask unanimous consent for these proceedings to be re- 
corded by the electronic media. I don't see any electronic media 
present, but they are always welcome, as you know, in the halls of 
Congress. 

I would like to swear in the witnesses. 
[Witnesses sworn.] 
Mr. ScHEUER. All right; we will start with Mr. Gray Castle of the 

Department of Commerce, Deputy Under Secretary for Oceans and 
Atmosphere in the U.S. Department of Commerce. 

Why don't you take five, six, or seven minutes to give us your 
testimony? Your entire prepared testimony, as you know, will be 
printed in full in the record. 

Mr. CASTLE, fine. 
Mr. ScHEUER. Please proceed. 

STATEMENT OF GRAY CASTLE, DEPUTY UNDER SECRETARY OF 
COMMERCE FOR OCEANS AND ATMOSPHERE, NATIONAL OCE- 
ANIC AND ATMOSPHERIC ADMINISTRATION, U.S. DEPARTMENT 
OF COMMERCE; ACCOMPANIED BY: DR. ELBERT W. "JOE" 
FRIDAY, JR., DIRECTOR, NATIONAL WEATHER SERVICE, NA- 
TIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION; TOM 
PIKE, ASSISTANT ADMINISTRATOR FOR SATELLITES AND IN- 
FORMATION SERVICES; AND TOM GIAMMO, ASSISTANT COM- 
MISSIONER FOR INFORMATION SYSTEMS, PATENT AND TRADE- 
MARK OFFICE 

Mr. CASTLE. Thank you, Mr. Chairman and members of the sub- 
committee. I am delighted to have this opportunity to meet with 
you today to talk about the status of the Modernization and Associ- 
ated Restructuring of the National Weather Service and the other 
subjects as outlined in your letter of invitation. 

Sitting with me at the table to my immediate left is Dr. Friday, 
the Assistant Administrator responsible for the weather service; to 
my immediate right is Tom Pike, Assistant Administrator for Sat- 
ellites and Information Services; to Dr. Friday's left is Tom 
Giammo, who is the Assistant Commissioner for Information Sys- 
tems at the Patent and Trademark Office. Mr. Giammo has been 
detailed to NOAA to assist us in putting together the structure for 
the proposed systems program office which we will talk more about 
later. 

I would also like to take this opportunity, Mr. Chairman, to 
thank you for your continued support of the modernization. TTiat 
support is legendary, and we appreciate it very much. 

We believe that the Modernization and Associated Restructuring 
is a wonderful program. The National Research Council, in its 
report issued just today, characterizes it as bold and innovative. I 
agree. 

As the report states, it involves three major components: new ob- 
servational techniques, powerful new information and forecast sys- 
tems, and a new organizational structure for the weather service. 
Today, I am going to focus most of my attention on the new infor- 
mation and forecast systems. 

I would like to emphasize at this point that modernization of the 
weather service is NOAA's highest priority. I am pleased to say 



that much progress has been made. Yet, we do have major prob- 
lems with two of the four systems which are integral to the suc- 
cessful completion of the program. Before turning to those prob- 
lems, let me briefly describe the four component hardware systems. 

First is the automated surface observing systems, ASOS, or as I 
irreverently call it, instruments on a stick. ASOS replaces our old 
and obsolete surface observation equipment and manual observa- 
tions with around the clock automated observations. The contract 
for these systems was awarded last month. 

We eventually expect to have between 1,000 and 1,700 of these 
systems in place throughout the country. By the end of this calen- 
dar year, we will have the first 54. 

The second system is NEXRAD, a Doppler radar system which is 
a state of the art advance over our present radars, which I suspect 
you know, date back to either 1957 or 1974. In pre- production 
tests, the NEXRAD performed better than expected. The accuracy 
of severe storm and tornado warnings was 91 percent, far better 
than the 60 percent level that we have with our present equip- 
ment. 

The third of these systems is GOES-NEXT. As with NEXRAD, 
GOES-NEXT reflects a state of the art advance over GOES-7, the 
weather satellite which produces the pictures we see on our televi- 
sion sets today. GOES-NEXT will produce greatly advanced imag- 
ing and sounding and it will produce them simultaneously. On 
GOES-7 we can use the imager or the sounder, but not both at the 
same time. 

Finally, we have the Advanced Weather Interactive Processing 
System. This is the nerve center. It integrates the information from 
the other components, ASOS, NEXRAD, and GOES-NEXT. It pro- 
vides the meteorologist, in display form, with an enormous amount 
of information, greatly enhancing his or her forecasting ability. 

When we put these systems together with a retrained and up- 
graded work force, we will truly have a state of the art forecasting 
ability which will greatly benefit the American people. As I said 
earlier, NEXRAD and GOES-NEXT are the two systems with 
which we are having the difficulty and which are costing more 
than program. Let's take a look at NEXRAD. 

I emphasize that the NEXRAD technology is everything we 
hoped it would be. As I stated, the pre-production model, which we 
tested in the Spring and Summer of 1989, exceeded our expecta- 
tions. However, UNISYS, the contractor, thus far has not been able 
to translate that pre-production success into fully specification-com- 
pliant hardware and software which would permit full-scale pro- 
duction on the agreed upon schedule. 

Moreover, we are involved in a major contract dispute with 
UNISYS. They believe that we owe them a lot more money than 
we think we do. We believe that we have the ability to terminate 
them for default. Obviously, we would like to avoid this for all of 
the obvious reasons. Nevertheless, we are entering into a definitive 
negotiation within the next several weeks. 

One way or the other, the problem will be resolved by the end of 
May. We will apprise you of the result. 

Finally, on GOES-NEXT, I should point out that we fund, but 
NASA develops and procures these spacecraft on our behalf There- 
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fore, those fall into a different category than the other three sys- 
tems. In any event, NASA, the contractor, and especially ITT, the 
instrument subcontractor, are having difficulty developing specifi- 
cation-compliant sensors. 

We do seem to be over the hump with the imager. That is the 
good news. The bad news is that we won't know about the sounder 
for several more months. Moreover, the cost of this cost-plus con- 
tract has ratcheted from $528 million to over $1 billion. Again, as 
with NEXRAD, we hope to be able to be in a posture by early this 
summer to know how we wish to proceed with this contract. 

In light of these problems, we have reviewed the maneigement 
structure for the weather modernization. Based on this review on 
our own part and that of an outside consultant, we decided that we 
should recommend the creation of a fully integrated systems pro- 
gram office. It has responsibility for all four systems and the pro- 
curement function. 

In other words, it puts together in one place both program and 
procurement responsibilities. Contrast this with the present situa- 
tion where we have three organizations, the weather service, 
NESDIS, and the Department of Commerce procurement involved. 

The systems program office structure emphasizes our commit- 
ment to the modernization. We expect that you will have the repro- 
gramming notification soon. We believe that this is the right man- 
agement approach; we hope that you will agree. 

Mr. Chairman, that concludes my prepared remarks. I am ready 
to respond to questions. 

[The prepared statement of Mr. Castle follows:] 
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Mr. Chairman and Merabere of the Subcommittee: 

I appreciate this opportunity to talk with you today about 

the status of the Modernization and Associated Restructuring of 

the National Weather Service (NWS).  Hopefully,  it will enable 

se to provide you with a good overview of this program, which is 

NOAA's highest priority.  Moreover, it gives me a chance to share 

with you our concerns with respect to problems we are having with 

NEXRAD and GOES, two of the systems which are integral to a 

successful completion of the modernization program. 

As stated in your invitation to testify before this 

Committee, the ability of the NWS to provide early warnings of 

severe weather and flooding events is presently hampered by 

outdated equipment.  In the Modernization Program, we are 

responding to the need to replace the outmoded systems and 

capitalize on the improvements in the sciences of meteorology and 

hydrology that have been made during the last two decades. 



There are four major component systems in the Weather Service 

Modernization Program. Let me briefly describe these systems and 

the status of each. 

A80S — The Automated Surface Observing System (ASOS) Is 

designed to replace the present collection of old and obsolete 

pieces of surface observing equipment and relieve staff from the 

manual collection of surface observations.  ASOS permits the 

taking of automated observations around the clock every day of 

the year.  The combined ASOS programs of the NWS, FAA, and DOD 

contemplate having ASOS units at over 1000 sites, with the right, 

under contract options, to purchase another 700 units, thus 

providing complete coverage of the country. The production 

contract for ASOS was signed with AAI last month.  The initial 54 

systems are scheduled for installation by the end of this 

calendar year. 

NEXRAO — The Next Generation Weather Radar (NEXRAD) is a Doppler 

system designed to provide detailed data on storm systems. 

NEXRAD will enhance the detection and prediction of severe storms 

and tornadoes and provide detailed quantitative area 

precipatation measurements that will be extremely important to 

forecasting potential flooding. This system will: replace our 

existing, obsolete weather radar system; provide expanded 



coverage across the continental United States; and, for the first 

time, provide radar coverage of the States of Alaska and Hawaii 

and the territories of Puerto Rico and the American Virgin 

Islands. 

The prospects for the NEXRAD technology look excellent. We 

tested a pre-production version of the NEXRAD system in the 

spring and summer of 1989 at Norman, Oklahoma. The 

meteorological results of these tests were extremely promising. 

The accuracy of the severe storm and tornado warnings during the 

tests reached 91 percent — a significant improvement over the 

current national average of slightly less than 60 percent. 

However, the contractor has encountered difficulties in 

completing the development of the system - particularly the 

software - needed for reliable and maintainable production 

systems with the full range of required capabilities.  While many 

of the hardware problems have been corrected, substantial 

deficiencies in the software remain unaddressed. This has caused 

serious delays in the NEXRAD program and has given rise to a set 

of claims and counterclaims between the Government and UNISYS. 

We are currently conducting a detailed review of the NEXRAD 

contract, the contractor's performance, and the contractor's 

claims that it is entitled to substantially greater payments than 

we believe are contractually required.  This review will enable 

us to determine the probability of UNISYS' successful conclusion 

of the contract. While we are seriously contemplating the 

3 
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termination of this contract for default, we are still hopeful 

that we will be able to arrive at a definitive agreement with the 

contractor which will allow us to put this effort back on track. 

In any event, we should be able to provide you with a complete 

assessment of the status of NEXKAD and the contract by the end of 

May. 

GOES-NEXT — The next generation of geostationary meteoro- 

logical satellites (GOES-NEXT) is designed to provide detailed 

meteorological Information for the tracking of hurricane and 

severe storm systems on a continental basis with sufficient 

accuracy to overlay the satellite observed information with the 

information derived from the Doppler ra'dar systems.  The 

effective merging of satellite information with the radar 

information has been demonstrated in our Denver and Boulder 

experiments.  It has yielded improved forecast and warning 

results.  The GOES-NEXT will provide more detailed information 

than that currently provided by GOES-7, the present spacecraft, 

both in terms of spatial resolution and the number of different 

spectral windows in which observations can be made.  The need for 

these GOES-NEXT capabilities has been well demonstrated. 

The first of the GOES-NEXT satellites, GOES-I, was 

originally scheduled to be launched in late 1989.  The series of 

five spacecraft, excluding launch, was to cost $528 million. 

However, technical difficulties, primarily with the development 

of the sensors - the imager and the sounder - have delayed the 
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scheduled launch until October of 1992 and ratcheted the total 

spacecraft program cost to over one billion dollars. While NOAA 

establishes the requirements and funds this program, NASA has the 

responsibility for development and acquisition of the system. 

Because of the extended delays in the development of the new 

satellite, NASA has recommended that the performance waiver 

process be invoked in order to meet an October 1992 launch date. 

If such waivers are approved, they will likely result in some 

performance degradation.  He are currently working with NASA to 

enstire that GOES-I will improve the ability of the National 

Weather Service to perform its vital public safety mission.  I 

should note that none of the reliability requirements, or any 

other factors that would affect the lifetime of the spacecraft, 

will be compromised. 

The contractor is proceeding with the testing of the various 

components of the sensors.  Within the next 45 days we should 

have a much better understanding of the likelihood of an October, 

1992 launch.  While we work toward a launch of GOES-I as soon as 

possible, we expect the current GOES-7 to last well into 1993. 

Indeed, we are taking every possible measure to ensure the 

longest life for GOES-7.  He are not, however, ignoring the fact 

that a premature failure of the present GOES would have a severe 

impact upon the ability of the NWS to deliver accurate warnings 

and forecasts of severe storms, hurricanes and flash flooding 

events.  We have developed a No-GOES plan for which contingency 

funds are requested in our FY 1992 budget.  It consists of using 

S 
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the polar orblters to generate composite snapshot images of the 

United States, increasing the availability of all polar orbiter 

data throughout all weather service offices and relying more on 

European geostationary satellite coverage over the Atlantic 

Ocean. Recently, the Europeans launched another GOES-like 

satellite. Consequently, they have agreed to move another 

geostationary satellite halfway over the Atlantic, providing 

partial coverage of the area covered by GOES-7. This plan is the 

best "fix" available for a short term interruption in GOES 

coverage. However, you should understand that, even in the 

aggregate, these measures fall far short of constituting an 

adequate substitute for GOES-7. We are exploring options to 

provide coverage for a longer "No-GOES" period, including 

evaluation of whether to proceed with a "gap filler" satellite. 

At Secretary Mosbacher's request, NASA recently provided the 

Secretary, with Administrator Truly present, a comprehensive 

program review.  We are confident that NASA is now devoting the 

necessary top-level attention and technical staff support to the 

GOES contract. 

AHIPS — The Advanced Weather Interactive Processing System 

(AWIPS) will be the "nerve center" of the future Weather Forecast 

Office.  It is designed to integrate the weather data from all 

sources - including GOES, NEXRAD, and ASOS - providing the 

forecaster with the tools to process the data to produce his or 

her warnings and forecasts.  The AWIPS system will provide fast- 

response, interactive analysis and display of the data which will 

6 
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enable the meteorologist to make rapid decisions, prepare 

warnings and forecasts, and disseminate products to users.  AWIPS 

includes the communications network that connects each Weather 

Forecast Office for exchange of locally generated data. 

Prototypes of this system have been developed in one of our labs 

at Boulder, Colorado.  They are currently being used at our 

weather office at Denver and at our Norman, Oklahoma test 

facility.  The development and deployment phase proposals for 

AWIPS were received from the two contractors on February 12, 

1991.  The evaluation of those proposals is currently underway. 

We expect to award the AWIPS contract to the successful bidder in 

fiscal year 1992. 

THE NOAA SYSTEMS PROGRAM OFFICE — The modernization of the NWS 

has put NOAA squarely in the major systems acquisition business. 

The NEXRAO and GOES-NEXT programs are the largest procurements 

ever undertaken in the Department of Commerce.  NOAA is 

considering a new Systems Program Office (SPO) reporting the the 

Deputy Under Secretary for Oceans and Atmosphere.  The SPO 

proposal arose, at least in part, because of criticism of the way 

in which these systems were being managed and in line with the 

recommendations of General Larry Skantze who, at our request, 

reviewed the management of these programs. 

The new office being considered would bring improved systems 

development and acquisition talent to bear on all four of the 

systems in the NWS Modernization and Associated Restructuring 
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Program.  The proposal would consolida'te relevant system 

acquisition components such as those in the NHS, the National 

Environmental Satellite, Data, and information Service (NESDIS), 

and the Department of Commerce Major Systems Procurement 

Division. The creation of this office would Require a 

reprogrammlng.  Under this proposal, NHS and NESDIS would retain 

program responsibilities for areas not directly related to 

systems development and acquisition such as program planning and 

requirements development, land acquisition, facilities 

construction, field testing and acceptance of the systems, staff 

training, spacecraft launch services, ground systems, and 

operations and maintenance. 

This proposed office would strengthen program management by 

assigning full responsibility for the design, procurement, and 

acceptance of new systems in a single office rather than three as 

is presently the case. 

The reorganization, we believe, would greatly Improve NOAA's 

ability to meet critical time schedules and cost estimates.  In 

addition, the change would allow NWS management to concentrate on 

the facility, training, and staff restructuring associated with 

the program - all vital to an improved NWS. 

I must stress that the proposed SPO would in no way detract 

from the Importance we attach to the Modernization of the NWS. 

On the contrary, our consideration of this proposal clearly 
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demonstrates our intent to focus as much talent, energy, and 

attention as possible on development and acquisition of these new 

systems.  The SPO would be totally responsive to the functional 

and operational requirements for the execution of the Strategic 

Plan for the Modernization and Associated Restructuring of the 

NWS. 

EOnCATION AND TRAINING — The Modernization depends upon the new 

technology working well to deliver the kinds of information 

needed by our forecasters. But the Modernization will fail if we 

do not have well trained, dedicated professionals staffing the 

Weather Forecast Offices (WFO) of the future.  We are presently 

concentrating on the training requirements for all categories of 

employees to provide them with the intellectual tools they need 

to make good use of the technological capabilities represented, by 

these systems.  Every one of our employees will undergo 

significant training. 

We are working closely with the academic community through 

the Cooperative Program for Operational Meteorology, Education 

and Training (COMET), a program conducted by the University 

Corporation for Atmospheric Research (UCAR) through a cooperative 

agreement with the NWS.  COMET has four objectives: 

1. To improve operational forecasts and warnings through 
Improved education and training; 

2. To facilitate the transfer of research results into 
operational forecasting; 
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3. To serve the needs of the academic and operational 
communities and help bring them together; and 

4. To promote education and research through better access 
to data, improved interactions between forecasters 
and researchers, and participation of faculty and 
graduate students in COMET activities; 

COMET will develop several educational computer-based 

training programs that our employees can use in on-statlon 

interactive video training.  It will also facilitate a close 

university-NWS cooperative relationship on operational 

forecasting problems, by supporting joint research and technology 

transfer programs between universities and nearby NWS 

forecasters. 

The Modernization of the NHS is truly a national program. 

He are doing all we can to enlist the assistance of the national 

academic community.  We are striving to collocate as many of our 

new offices as is economically and operationally feasible with 

academic facilities in an effort to promote a closer interaction 

between the researchers and practitioners of the meteorological 

and hydrological sciences.  The collocation of our Norman, 

Oklahoma facility with the NOAA National Severe Storms Laboratory 

and the University of Oklahoma School of Meteorology has been 

invaluable in helping us make significant progress in improving 

our understanding of severe storms and our ability to forecast 

them. 

10 
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RISK KEDUCTIOH AK> CERTiriCXTIOM — He have conducted Bany "risk 

reduction" activities in the past.  These activities test 

everything about the Modernization froa single conponent 

performance to fully integrated operational concepts.  We have 

proven the utility of the ASOS prograa with ojir extensive tests- 

first, in Kansas with prototype equipment and, subsequently, with 

the AAI pre-production equipment at Tulsa, Oklahoma and Dulles 

Airport.  We have proven the AWIPS utility with the evolutionary 

development at Boulder, Colorado and the implementation of 

prototype equipment at Denver.  He have recently installed 

prototype equipment at Roman, Oklahoma with the goal of 

emulating a Weather Forecast Office as soon as we can accept the 

NEXRAD radar installed there.  Let me reiterate for emphasis that 

the NWS will not accept the equipment until it is proven to work 

as advertised.  We expect to have at that site a prototype of the 

modernized HFO we will be putting in place across the country. 

Each of these risk reduction programs Increases our 

confidence in our ability to execute the strategic plan for the 

Modernization and Associated Restructuring.  We believe the 

results also will Increase the public's confidence that the new 

NWS will meet their needs.  I would be less than candid if I did 

not admit that we have a difficult job to do in this respect. 

Many incorrectly perceive the loss of an NWS office as a loss of 

service.  Nothing could be further from the truth.  Modern 

technology has made it possible for the public safety to be 

better protected with fewer offices so that communities will know 

11 
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the NWS has been, and remains, the highest priority program 

within NOAA.  There will be no compromise with the public safety. 

Mr. Chairman, the NWS has a long history of providing the 

United States with the best weather coverage in the world.  The 

NWS workforce is competent, highly motivated, and hardworking. 

The dedication and competence of the NWS employees remain a 

source of pride to all of us at NOAA and the Department of 

Commerce.  The Modernization Program will enable us to provide 

them with the state-of-the-art equipment that will permit them to 

provide the American people with the protection they require. 

Mr. Chairman, this concludes my testimony.  I would be 

pleased to respond to questions. 

13 
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Mr. ScHEUER. We have been joined by Congresswoman Morella. 
Do you have an opening statement? 
Mrs. MORELLA. Thank you, Mr. Chairman, might I have the op- 

portunity to make a couple of comments? 
Mr. SCHEUER. Please. 
Mrs. MORELLA. Thank you, Mr. Chairman. You are always very 

gracious. 
It is a pleasure to be here, today, to discuss the efforts of the Na- 

tional Weather Service, in terms of the modernization of its tech- 
nology and the reorganization of its systems acquisition program. 
The ability of the National Weather Service to provide timely, ac- 
curate information with regard to weather conditions, particularly 
hazardous conditions, affects all Americans. As a result, it is our 
responsibility in the Congress to provide whatever assistance we 
can to ensure that the Service's operations are among the most 
modern, efficient, and cost effective in the world. 

It is no secret that we are presently experiencing some difficult 
economic times in our country. Resources are scarce and may get 
even scarcer. It is, thus, really imperative that we in government 
reexamine the way that we do business. 

The Department of Commerce has taken a first step by restruc- 
turing the weather service and its procurement program. There are 
bound to be initial difficulties in these efforts and possibly even 
confusion at the outset. We are here, today, to examine not only 
whether this process is moving smoothly, but also to find construc- 
tive ways in which Congress can assist in the Weather Service's ef- 
forts to do that. 

I heard some of Mr. Castle's testimony and have the rest of it 
here before me. I look forward to hearing the testimony of all of 
the witnesses today, some of whom are my constituents. 

I thank you, Mr. Chairman, for bringing this important issue to 
the attention of the Subcommittee. 

[The prepared statement of Mrs. Morella follows:] 
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Opening Statement, The Honorable Constance A. Morella 
Subcommittee on Environment 
March 20, 1991 

Mr. Chairman, it is a pleasure for me  to be here today to 

discuss the efforts of the  National Weather Service In terms of 

the modernization of its technology and the reorganization of its 

systems acquisition program. 

The ability of the National Weather Service to provide 

timely, accurate information with regard to weather conditions -- 

particularly hazardous conditions -- affects all Americans. As a 

result. It is our responsibility in the Congress to provide 

whatever assistance we can to insure that the Service's 

operations are among the most modern, efficient, and cost- 

effective in the world. 

It is no secret that we are presently experiencing some 

difficult economic times in our country; resources are scarce and 

may get even scarcer. It is, thus, imperative that we in 

government re-examine the way we do business. The Department of 

Commerce has taken a first step by restructuring the Weather 

Service and Its procurement program. There are bound to be 

initial difficulties In these efforts, and possibly even 

confusion at the outset. We are here today to examine not only 

whether this process Is moving smoothly, but also to find 

constructive ways in which Congress can assist in the National 

Weather Service's efforts. 

(CONTINUED) 
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I look forward to hearing the testimony of today's 

witnesses, some o£ whom are my constituents, and i thank the 

Chairman for bringing this Important Issue to the attention of 

the subcommittee. 
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Mr. ScHEUER. Thank you. 
Mrs. MoRELLA. Thank you, sir. 
Mr. ScHEUER. Mr. Castle, tell us about the controversy pertain- 

ing to the system of procurement for the weather service modern- 
ization program. Tell us what evaluation you make of the Skantze 
report. What is your response to that? 

Mr. CASTLE. General Skantze came in at our request and re- 
viewed the management structure. I believe that you have his 
report in which he recommended the creation of the SPO. Inde- 
pendent of that report, we had thought of the SPO as one of sever- 
al alternatives for a restructuring of the management of the weath- 
er service modernization program. 

Mr. SCHEUER. The Skantze report was just an initial four or five 
page document. I presume that there was a fuller document that 
was anticipated to come down the pike after that. 

Mr. CASTLE. I believe the contract with General Skantze provided 
for a phase 1 and a phase 2. 

Mr. SCHEUER. Right. 
Mr. CASTLE. In discussions with General Skantze and among our- 

selves, we concluded that we did not need phase 2. 
Mr. SCHEUER. And what led you to that conclusion? 
Mr. CASTLE. I think, as I indicated in my brief remarks, Mr. 

Chairman, that we felt it was very important to put the three com- 
ponents involved in weather service modernization in one place, 
the three weather service programs, the NESDIS program, and the 
procurement function. Having once made that decision, it was logi- 
cal to look to the SPO as the appropriate organizational structure. 

Mr. SCHEUER. Where does Dr. Friday fit in and how are his 
duties and obligations changed under your plan for proceeding 
ahead? 

Mr. CASTLE. The weather service continues to have the responsi- 
bility for the modernization and restructuring. What has been 
moved out of the weather service and out of NESDIS are the sys- 
tems development and acquisition responsibilities. That is all that 
has been moved out of the weather service or out of NESDIS. The 
staffing, the training, the location of offices, any modification in 
the overall modernization plan which Dr. Friday feels is appropri- 
ate—these are still within his area of responsibility. 

Mr. SCHEUER. Let's assume that this committee has confidence in 
Dr. Friday's ability to exercise responsibility to make decisions on 
meteorological systems. Are you suggesting that we now should 
withdraw these responsibilities from him? 

Mr. CASTLE. NO, I don't think there is any intention to remove 
from Dr. Friday's purview any meteorological responsibilities. Dr. 
Friday and his organization establish the requirements for the 
weather modernization and the systems which are part of it, and 
the systems program office as contemplated meets Dr. Friday's re- 
quirements in developing and acquiring those systems. 

Mr. SCHEUER. What are the relative roles of the 0MB and the 
Department of Commerce as well as NOAA and the National 
Weather Service with respect to making recommendations to the 
Secretary of Commerce on certification and the schedule of weath- 
er service office closures and the process by which they are deter- 
mined? 
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Mr. CASTLE. I am delighted to have Dr. Friday join me in re- 
sponse to that, but let me say initially that my view— and I will 
defer to Dr. Friday on this—is that certification will occur only 
after the appropriate people in Dr. Friday's organization have 
made the appropriate comparisons between an after modernization 
service and a pre- modernization service. At the appropriate time, 
after those analyses have been completed, they will be forwarded to 
the Secretary of Commerce with an appropriate recommendation. 

Mr. Friday. Mr. Chairman, Mr. Castle has covered the essential 
ingredients of that. I would like to again assure the committee that 
this is not, as perhaps implied by your question, a budget decision. 
This is strictly a programmatic decision. It is a technical decision 
on whether or not we can comply with Public Law 100-685. 

The Secretary of Commerce is required by that to certify that 
there will be no degradation of weather services as the result of 
our action. The recommendations for that Secretarial certification 
will follow the chain, not starting in Washington, D.C., but actually 
starting with the State offices involved, coming up through the re- 
gional offices involved, the people that actually provide the services 
to the community, coming through me to the administrator of 
NOAA and to the Secretary of Commerce. 

It is a technical, professional judgment as far as service delivery, 
as contrasted to any other form of judgment at this point. 

Mr. ScHEUER. I don't think that the question of organizing this 
whole modernization program with the decision as to what you are 
going to phase out of the existing weather service station—it seems 
to me that would be a technical decision. It seems to me to be a 
pretty broad-range decision. 

I would like to know who, if not the director of the weather serv- 
ice, would be responsible for making the recommendation to Con- 
gress or certifying to Congress as mandated by Public Law 100-685 
that weather services will not be degraded when you want to close 
down a weather station. 

Mr. CASTLE. I think that Public Law 100-685 provides that the 
Secretary will make the decision. I must say, Mr. Chairman, that I 
believe it is a technical decision. 

I would not expect, if I got a recommendation from the weather 
service that was based on the meteorologist in charge of the office 
in a particular location, that the service was at least as good if not 
better than that previously provided prior to modernization. I 
would not expect to do an}d;hing except pass that along. 

I don't think that I have the ability to make any judgment with 
respect to that because it is a comparison of the forecasting ability 
before the modernization and after. I think that you are comparing 
meteorological events there, and I don't feel that I am qualified to 
add anjrthing to that and I doubt that the under secretary would 
either. I just see that as really, in the final analysis, a decision 
which is based— even Dr. Friday—I see the meteorologist in 
charge at a particular location as being the single most important 
person in the whole certification process, because he or she is the 
one that is doing the comparing of the level of service that has 
been provided. 

This is not a subjective kind of thing. I think that as I under- 
stand it, the weather service is in the process right now of estab- 
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lishing a baseline against which service after modernization will be 
compared to make this discreet meteorological decision as to 
whether or not service is better, the same, or worse than it was. 

Mr. ScHEUER. Congresswoman Morella? 
Mrs. MORELLA. Thank you, Mr. Chairman. 
First of all to Dr. Friday, how is the consolidation of NOAA in 

Silver Spring, Maryland coming along? Let's start provincially. 
Mr. Friday. That might more appropriately be addressed to Mr. 

Castle. We are there, but the rest of NOAA is still in the process of 
joining us. 

Mr. CASTLE. I am pleased to report that buildings 3 and 4 are 
coming along. Construction always seem to move more slowly than 
you would like it to, but just as soon as they are completed, we will 
fully occupy buildings 3 and 4 of this project as we now already 
occupy buildings 1 and 2. 

I can assure you that there is no one more enthusiastic than I 
about seeing those buildings completed and our people moved into 
them. 

Mrs. MORELLA. DO you have some idea, or just as fast as possible? 
Mr. CASTLE. I am afraid I do not have the dates. It certainly will 

not be for another year or so. 
Mrs. MORELLA. If we can help with moving it along, you just give 

us the direction that we should follow. 
Mr. CASTLE. Thank you; I appreciate that. 
Mrs. MORELLA. Maybe this should go to Dr. Friday, and maybe 

Mr. Castle could comment. 
Do you feel constrained by specific direction from 0MB and the 

Department of Commerce about the weather office staffing and 
technology modernization office space size and all the things that 
go along with that? You can be candid. 

[Laughter.] 
Mr. Friday. Mrs. Morella, I appreciate that assurance. 
[Laughter.] 
Mrs. MORELLA. We learn such things around here, like "trust 

me. 
Mr. Friday. The weather service modernization is not something 

that we did on the back of an envelope last month or last year. It is 
something that we have had in the planning stage for a very, very 
long period of time. It has gone through many reviews and many 
scrubbings and many updates as new factors have come into play. 

We have changed concepts, for example, from the very early 
days to the present time and refined those concepts as we have 
gone along. Clearly, we have gone through a process of trying to 
balance technological necessity, service quality, overall staffing 
levels, and overall costs associated with that. 

We came to a plan which has been submitted to Congress, the 
plan which we are currently implementing in the—if I remember 
correctly—January 1989 arrangement. We actually published the 
strategic plan for modernization at that time. That plan represents, 
to my best professional judgment, a sound, solid plan for providing 
services to this country. 

We clearly have to worry about overall financial constraints. We 
clearly have to be always cognizant of ways to ensure that we are 
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shepherding properly the trust of the country, both in the service 
needed as well as the resources provided. 

I do not feel constrained in the program which we are following. 
I certainly feel—indeed, I have the ability; I have done that many 
times as Mr. Castle may be willing to tell you—I feel that I am 
able to engage fully and openly in debates on a budgetary, staffing, 
and professional level at any time. My views are taken into consid- 
eration. I do not always get my way, but I still feel that the plan 
that we are working toward now is a very sound one and one 
which we can implement across the country to provide solid serv- 
ices to this country. 

Mrs. MoRELLA. That is pretty good. And, if you feel that you do 
have differences, you can voice them. I realize the context of my 
asking this question, and I appreciate your answer. 

Mr. Castle, as you know, there is a great deal of controversy on 
the appropriate size of weather office staffs in the future. The In- 
spector General has expressed his views on this in various draft re- 
ports. Who do you think is best suited to make this determination? 

Mr. CASTLE. The weather service. 
Mrs. MoRELLA. Why? 
Mr. CASTLE. Because I think that it is basically a meteorological 

decision. I don't mean to imply that that should not be subject to 
review by people within the Department of Commerce and the In- 
spector General. However, I do think that at least great credence 
should be given to the views of the weather service on that issue. 

Mrs. MORELLA. IS that the case currently? We hoped that there 
would be that working together. 

Mr. CASTLE. We arrived, I think, in October of 1989 at an agree- 
ment with the Inspector General with respect to sizing of weather 
service offices. I think that it is incumbent upon us and upon the 
Inspector General to live with that decision. 

Mrs. MORELLA. Thank you, Mr. Chairman. I will yield back the 
balance of any time I may have. 

Mr. SCHEUER. Mr. Castle, in your testimony, you indicated that 
there is a software problem with the NEXRAD program. 

Mr. CASTLE. Yes. 
Mr. SCHEUER. Can you describe that problem? 
Mr. CASTLE. I can tell you a little bit about it. I don't pretend to 

be technically qualified, Mr. Chairman, but I can tell you that it 
relates primarily to, not operational but diagnostic software. By 
diagnostics, I refer to that software which would be utilized if the 
equipment goes down. 

Mr. SCHEUER. I take it that you are thinking of terminating the 
UNISYS software contract? 

Mr. CASTLE. There is only one contract with UNISYS, Mr. Chair- 
man. We are not thinking of terminating it. We believe that we 
have the right to do that, and we will be thinking about it if we are 
unable to arrive at an appropriate resolution with UNISYS in 
these definitive negotiations which will be conducted over the next 
few weeks. 

Mr. SCHEUER. Somewhere, it came to my attention that you were 
contemplating the UNISYS software contract, but it may have 
been that that was a progressive thing or something you might be 
considering. 
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Mr. CASTLE. AS I see it, we have a two-step process. The first 
thing we do is go through the negotiations, hopefully to a mutually 
successful conclusion. If we are not able to do that, then I think we 
have to consider the full range of options, one of which is clearly 
termination for default. 

Mr. ScHEUER. For cause. 
Mr. CASTLE. Yes, for default. 
Mr. SCHEUER. If that happens, what implication would that act 

hold for the integrity of the weather service modernization pro- 
gram? 

Mr. CASTLE. That would be unfortunate. 
Mr. SCHEUER. Tell us what the result would be. 
Mr. CASTLE. Okay. I think that we would do one of several 

things. First of all, we would consider re-competing and going to 
another supplier. We do know that there is at least one other sup- 
plier out there that is champing at the bit to be given the opportu- 
nity to provide this kind of a radar system to the weather service. 

As you know, this is a joint program between the weather serv- 
ice, the FAA, and the Air Force. So that is one of the options, re- 
competing. 

Mr. SCHEUER. HOW long a period of time would that re- bidding 
process take? 

Mr. CASTLE. I think we are looking at two or three years. It 
would extend substantially the period between now and the time 
that we would have Doppler radar in place in our weather service 
operational context. 

Mr. SCHEUER. I don't know if anybody has ever done a cost/bene- 
fit analysis, a financial analysis, of the results of this on again, off 
again policy or this on again, off again history that has resulted 
from the 0MB practice of terminating it if they can get the same 
thing from the technology that is there on the shelf, and then they 
waste a year or a year and a half to find out that that is not possi- 
ble, and then they start again. 

I suspect that the drain of that kind of on again, off again policy 
is enormous, and that a policy of breaking this contract with 
UNISYS—they may deserve it; they may be clearly in default by 
every legal criterion—but the policy of breaking off that contract, 
putting them in default, and then opening up the bidding process, 
which would take as you suggested, two or three years—in terms of 
the impact that has on the whole weather modernization process, 
the loss of two to three years would be a fiasco. 

The impact in terms of morale in your agency, impact in terms 
of attracting able young people—they can tell what is going on. It 
is the appearance of an agency that does not know how to adminis- 
ter programs. 

The on again, off again process is terribly wasteful. No corpora- 
tion could engage in that kind of conduct and survive; no universi- 
ty, no medical school could run any major program by fits and 
starts showing such total lack of commitment and irresolution. 

You say very blithely that it will delay the program by two 
years. 

Mr. CASTLE. I don't say it blithely. I understand all of the impli- 
cations that the chairmem has mentioned. 
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Mr. ScHEUER. Tell us then, how do you view the implications of 
such a two to three year delay? 

Mr. CASTLE. One of the things that Mr. Giammo, who is with us 
today has been looking at, is the various options with respect to the 
radar. I might ask him to respond, if I may. 

Mr. ScHEUER. Please do. 
Mr. GIAMMO. Let me assure you to begin with that the impact on 

the weather service, on the Air Force, and on the FAA programs is 
foremost in our minds. I think that we have recognized the fact 
that the programs are already seriously late. The NEXRAD radar 
portions of the programs are already late and already are causing 
disruptions in the programs. 

However, we are faced with a dilemma of serious proportions 
when we are dealing with the contractor in this case. We have a 
situation where the contractor asserts, to begin with, that to meet 
the requirements is beyond the scope of the contract because of 
some technicality that he finds in the wording. The magnitude of 
the claims is on the magnitude of a quarter of a billion dollars ad- 
ditional being asked for performing the work that we thought we 
had contracted for previously. This is not a trivial sum of money. 

We also have some doubts about the ability of the contractor to 
successfully complete all of the work. Now it is fine to press on— 
and I think we are very, very sensitive to the fact that delay and 
any confusion in the program has impacts upon the weather serv- 
ice programs—but at some point, you have to decide whether you 
are throwing good money after bad. You have to look very, very 
harshly and coldly at: can this contractor indeed perform and deliv- 
er? Can he produce what he has been contracted with to produce 
within a price range that the Congress is willing to support? 

Mr. ScHEUER. Let's break this down. Are we addressing a ques- 
tion of technical inability to perform the requirements of the con- 
tract by UNISYS, or are we addressing some legal shenanigans 
that their lawyers may be taking to open up the negotiations to get 
more money to do the same work that was contracted for? 

Mr. GIAMMO. The answer is actually a combination of both. We 
had an Air Force team look at the quality of the work being per- 
formed by UNISYS in the software development area, and there is 
an accepted rating scale from 1 to 5 in terms of capability, with 5 
being the best. The DOD considers 3 as being minimally acceptable. 

The UNISYS software development shop rated a 1. The indica- 
tion was that it was generous to give them the 1. They are serious- 
ly defective. 

Mr. ScHEUER. In terms of just doing the physical work? 
Mr. GIAMMO. In terms of being able to effectively and efficiently 

develop and test the required software to make the system operate 
as an entity. They have successfully, almost completely developed 
the hardware elements of the system. Where they are having trou- 
ble is tying it all together so that, not only does it operate as a 
unit, but so that it presents an interface to the meteorologist that 
the meteorologist can work with. 

They are having much more difficulty than they had anticipated 
in being able to develop and test that. Partially, their inexperience 
and their inability to anticipate the difficulties caused them to un- 
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derbid the contract to begin with. Now this has fed back into sort 
of a death spiral type of arrangement. 

In order to keep from losing money on a fixed price contract, 
they are engaged in finding, to my mind, very inventive ways such 
that they are finding to be out of scope whatever we asked them to 
do relative to the original specification. They are demanding that 
before we can proceed, we would have to give them additional 
money. 

This has caused great consternation to the program because it 
has slowed down the development. The lawyer/engineer ratio at 
UNISYS is unbelievably high. In fact, I am not too sure which pre- 
dominates in this situation. It is like getting gallons per mile on a 
car when you deal with them. 

I am very seriously concerned that anything within reason in 
terms of a reasonable cost of completion is going to be difficult to 
reach with the UNISYS option. Now we are looking into other op- 
tions. 

Mr. ScHEUER. Do you mean just on the basis of professionalism 
and technical ability to produce the product? 

Mr. GiAMMO. There is no doubt in my mind that they will ulti- 
mately be able to produce the product. 

Mr. ScHEUER. Can you raise that 1 to maybe 2? 
Mr. GiAMMO. I did not hear the question; sorry. 
Mr. ScHEUER. Could you raise the 1, not to 5 or even 3, but 

maybe to 2? 
Mr. GiAMMO. We have made recommendations to them from the 

Air Force study of improvements that we would like to see in the 
methodologies used in their software development activities. They 
have agreed that they will undertake these improvements. Wheth- 
er that would give them a much higher score or not, I don't know. 

Even with inefficient and ineffective processes, they will eventu- 
ally finish. It is just at what cost in terms of time and money. 

We have a very basic disagreement that has arisen for one 
reason or another relative to what we have contracted for with a 
fixed price contract. The last eyeball I had on the magnitude was a 
quarter of a billion dollars difference. 

Mr. ScHEUER. How did that relate to the price tsig for the whole 
contract? 

Mr. GiAMMO. The fixed price was $700 million for the completion 
of the contract. 

Mr. ScHEUER. So that is about 50 percent over cost? 
Mr. GiAMMO. Not quite; it is about 35 or 40 percent. 
Mr. ScHEUER. We understand that you had a cost overrun for 

NEXRAD, up to now about 7 percent, estimated? 
Mr. GiAMMO. In terms of expenditures to date against schedule, 

correct. That is because we have not resolved these outstanding 
claims. 

Mr. ScHEUER. What was your cost overrun on the GOES pro- 
gram? 

Mr. GiAMMO. I think, as Mr. Castle mentioned in his testimony, 
the cost of completion is now $1.1 billion or something on that 
magnitude. 

Mr. CASTLE. It's $1,157 billion. 
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Mr. ScHEUER. On a contract that was originally contemplated to 
cost, how much? 

Mr. CASTLE. Originally contemplated to cost $528 million. 
Mr. SCHEUER. I understand that you had over a 300 percent over- 

run. This would be a 200 percent overrun, more or less. 
Would you put those overrun figures into percentage for us? 
Mr. CASTLE. The original contract was $528 million and it is now 

$1,157 billion, it is in excess of 100 percent. 
Mr. SCHEUER. We were given a 300 percent figure. 
Let's say that you settled your claim with UNISYS. Let's assume 

that the price went up 30 or 40 percent. As would happen if you 
gave them the full amount of their claim—and perhaps that can be 
negotiated down—but if you computed as a cost of doing business 
the delay of two to three years, the degree to which you would then 
would be out of sync with all of the other elements of the pro- 
gram—and I don't know how you put a financial tag on such a 
thing as morale, dis- spiritedness, and inability to attract top scien- 
tific talent because the feeling in the public out there is that you 
have a management basket case on your hands. 

If you could put a round figure on all of that, how much would 
that increase as compared to the 40 percent that your faced with if 
you give UNISYS everything they are asking for? 

Mr. GiAMMO. Since we are in discussions with UNISYS on that 
matter, I would rather not give you a number. 

Mr. SCHEUER. All right; that's fair. 
Congressman Tom McMillen, State of Maryland. 
Mr. MCMILLEN. Thank you, Mr. Chairman. 
Would you elaborate if there is a weather station at Baltimore- 

Washington Airport? I believe there is, and it is my understanding 
that it was one of the facilities that was slated for closure and con- 
solidation; is that correct? 

Mr. Friday. Yes, sir. There currently is a small office at BWI air- 
port. It is slated for closure in the final configuration of the mod- 
ernized weather service. 

Mr. MCMILLEN. I wrote the Secretary about my concern about 
this. My overall point would be that, here we have facilities at our 
airport, and there is a direct link between weather and air travel 
safety, so I am wondering what is the rationale for closing weather 
facilities when so many of our airplane accidents of late have been 
related to weather. Does that make good sense in terms of having a 
safe flying public? 

Mr. Friday. Sir, the program that we are undertaking as far as 
modernizing the overall weather service is aimed at providing im- 
proved services across the entire country. As you know, under the 
public law, under no condition will any of those services be degrad- 
ed. 

As Mr. Castle stated early on here, he feels, and I agree with 
him entirely, that the service that we will be able to provide under 
the modernized structure will be significantly better over the vast 
majority of this country. I certainly include the Baltimore-Wash- 
ington area in that as far as that is concerned. 

You are right in the fact that weather is a primary problem for 
aviation and indeed it contributes to 40 percent of the aircraft acci- 
dents in this country. It is a very important thing and something 
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that we are working very carefully on to ensure that we are able t( 
provide that. 

The observations for BWI airport, for example, will be takei 
under the new structure with our automated surface observinj 
equipment, 24 hours per day, 7 days per week. We will continue t( 
have that. 

The new Doppler radar network that will be covering the Balti 
more-Washington area will be operating out of Sterling, Virginia 
just north of Dulles Airport, and that will give much, much bettei 
coverage than we are able to get now out of the Pax River radai 
which supports the BWI area. The forecasts for BWI are currently 
made in Washington, D.C. They will continue to be made in Wash 
ington, D.C. 

The people at the Baltimore-Washington airport now are primar 
ily involved in taking weather observations, and that function wil 
be replaced with the automated surface observing systems. So th< 
services will continue. The accuracy of those services, based on al 
of the projections we have seen and all of the activities that w( 
have been able to demonstrate to date and will have to prove t( 
you before we actually terminate that office or close that office ii 
Baltimore, will contribute to improved services across the area at 
opposed to decreased services. 

Mr. McMiLX£N. The bottom line is that you automate more anc 
hopefully have no net reduction in the capability before actually 
closing a facility? 

Mr. Friday. That is correct. 
Mr. McMiLLEN. Thank you very much. 
Mr. ScHEUER. Let's get back to the weather service modemiza 

tion. 
Mr. Castle, what action has NOAA taken against the GOES man 

ufacturer, LORAL, in that 300 percent cost overrun? 
Mr. CASTLE. Of course, we don't have any privity of contract with 

a contractor, as I indicated earlier. We find ourselves in a positior 
where we fund, but the decisions are made with respect to the con 
tract by NASA, which has the responsibility for developing and ac 
quiring. 

Mr. ScHEUER. What actions has NASA taken in contemplation ol 
a 300 percent overrun? 

Mr. CASTLE. We have chatted with NASA about this since it is 
our money they are spending. As recently as a week or two ago 
the Secretary of Commerce met with Admiral Truly and there was 
a program review on GOES presented to the Secretary. I believe he 
made it quite clear to Admiral Truly what his expectations were 
from NASA in terms of NASA doing its very best to have the con 
tractor and the subcontractor do the job that is expected at the 
lowest possible cost. 

Mr. ScHEUER. You didn't really answer my question. 
Mr. CASTLE. Let me give it another try. 
Mr. ScHEUER. Give me a specific answer. What action did NASA 

take—have they taken any tough actions designed to mediate the 
situation or improve the position of the Federal Government as the 
guy who is paying the bills, with a 300 percent overrun againsi 
LORAL—actions comparable to the kind that you are contemplat 
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ing taking or may take, namely, declaring the contractor to be in 
default? 

Mr. CASTLE. I would like to give my associate, Mr. Pike, and op- 
portunity to address that question. 

Mr. ScHEUER. Sure. 
Mr. PIKE. Mr. Chairman, in part, in response to numerous re- 

quests from NOAA over the last three years, NASA, following the 
time at which the contractors began to address difficult technical 
problems that were beyond their capacity at the time to resolve, set 
up a series of tiger teams, teams of experts from across the coun- 
try, involving experts from within the government, NASA, even 
within the Department of Commerce, as well as from elsewhere in 
industry, to help in a constructive way to get these problems re- 
solved and to do it in such a way as to reduce the schedule impact 
and to reduce the potential for cost growth on the contract. 

In addition, on their own volition and at our request, NASA has 
given a substantial amount of attention to helping the contractor 
in getting the technical problems resolved through providing on- 
site and in some cases hands-on assistance to help the contractors 
get around the sticking point, so to speak, and in the process, to 
reduce the potential schedule delay and to reduce the cost growth 
to which the government is subjected in the cost-plus type of con- 
tract. 

Mr. SCHEUER. Was there any contemplation of giving this kind of 
hand holding by the tigers to the NEXRAD contractor, UNISYS? If 
they were in trouble, could you extend that same kind of helping 
hand, which I think is a heck of a good idea? Could you get the 
tigers together to help UNISYS out of their confusion? 

Mr. PIKE. If I may add, Mr. Chairman, one other comment before 
addressing your latest question: there was a time three years ago 
in which we, NOAA, asked NASA to seriously consider the possibil- 
ity of terminating their contract for the development of the GOES 
contract. They went through a process in which they evaluated the 
alternatives as we requested before we all decided to continue on 
with that contract. 

Mr. SCHEUER. What were the elements in their decision with this 
vast overrun looming up that impelled them not to terminate but 
to try to work cooperatively with LORAL? What induced them to 
make teams of experts available rather then terminate, as appar- 
ently Mr. Castle is contemplating termination of the contract with 
UNISYS? 

Mr. PIKE. My understanding is that there was a considered judg- 
ment of the technical risk involved, the likelihood of additional 
technical problems being discovered that would need resolution, 
the potential for continued cost growth, and an evaluation of the 
alternatives to continuing on with that contract. 

Mr. SCHEUER. Including the cost of many, many months or years 
of time, I presume, as a factor in that decision? 

Mr. PIKE. Consideration was certainly given to the possibility of 
a gap in service or discontinuity in service for GOES data if a 
change were made at that time. 

Mr. SCHEUER. Congressman Zimmer of New Jersey. 
Mr. ZIMMER. Thank you, Mr. Chairman. 
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I note in the plans for NOAA that you are anticipating phasing 
out the stations in Newark and Atlantic City. I have no objection 
to doing that, if, in fact, the service will be equal or superior as the 
law provides and the costs will be less. 

Could you explain to me how that is going to happen? 
Dr. FRIDAY. Yes, sir. With respect to all of the transition into the 

new structure, it is based on integrating the new technologies in- 
volved, the Doppler radar capability, the improved satellite observ- 
ing capability, the 24-hour surface observation capability at many 
more sites than we currently have available to us, and one thing 
which we sometimes forget, which is the improved numerical mod- 
eling ability from the National Meteorological Center here in 
Washington, D.C. 

All of that information is provided, as Mr. Castle pointed out in 
his testimony, through a state of the art interactive computer 
system to the forecasters at the future weather forecast offices. We 
have seen in demonstrations to date in Denver, Colorado and in 
Norman, Oklahoma, two of the sites where we have carried out 
demonstration programs to date, that we can use that materiEd, use 
that technology, with well trained individuals to provide better 
weather forecasts and better services than we are able to do today 
across the country. It is that technology that we are basing that on. 

When the plan was assembled, we looked at the technological ca- 
pabilities, the science capabilities, the actual ability to take the 
output of the research community and convert it into operational 
applications, the ability to train meteorologists to handle that tech- 
nology, and we made a determination at that time as to what sort 
of structure it would take across the country to provide solid 
weather support for the Nation. 

We started with the coast of the United States and putting in a 
series of radars along the coast to make sure that we had the maxi- 
mum reach out into the ocean in order to detect the oncoming 
ocean storms, primarily the tropical storms and hurricanes that 
plague the East Coast of the United States and the Gulf. Then we 
moved inland to try to make sure that we had good solid coverage 
as we moved inland. 

As a result of that, we need fewer offices than we currently have. 
Bear in mind that many of these offices that we have at the 
present time were put in place when the only way of observing the 
weather was with a human being and the only way of really pass- 
ing weather information—don't forget that we are over 120 years 
now—was literally by direct communication with someone. We are 
well beyond that at the present time. 

We will be continuing to test all of the new technologies, singly, 
together in groups, and then finally, the overall demonstration pro- 
gram that we have planned after all of the technologies are on line 
in the middle part of the country to ensure that we can indeed de- 
liver what we think we can deliver and what our plan says we can 
deliver. That is the certification process that Mr. Castle alluded to 
in his testimony. 

At that time then, we will be able to have solid evidence, no 
longer a paper promise, but solid evidence that we can indeed do 
that. The overall operation of the future service after a significant 
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capital investment, should be less expensive than the current oper- 
ation of the National Weather Service. 

Mr. ZiMMKR. What will the manpower levels be nationwide 
before and after? 

Dr. FRIDAY. The present staffing levels across the organization 
are at right around 4,900 people, 5,000 people. The future staffing 
levels will be around 3,900 people in the organization, so we have a 
significant savings in staff 

We anticipate—and I have no reason to doubt that, assuming 
that the technology performs as it needs to perform, assuming that 
we have the people that we plan to have in the offices, and assum- 
ing that they we are able to make sure that they are adequately 
trained—that the adequacy of the products and services that we 
provide will be much superior to what they are now for the majori- 
ty of the country. 

Mr. ZiMMER. When was the last time you eliminated a significant 
number of weather stations? Ever? 

Dr. FRIDAY. I have only been with the weather service 10 years. 
We have reduced some weather stations during that 10 year period 
by consolidating with adjacent stations to produce actually better 
services with fewer people. Those have just been in one or two 
cases, not a significant number of cases. 

Mr. ZiMMER. I am willing to grant that you can do more with 
fewer in this process, where you said that you will have absolutely 
reliable data before you actually consolidate. Is that going to be 
region-by-region, or is it going to be at one point when you prove it 
nationwide, and then eliminate the stations you are going to elimi- 
nate all at once? 

Dr. FRIDAY. We will clearly be proving it on the major demon- 
stration program that we have, the so-called MARD program, the 
Modernization and Restructuring Demonstration Program. 

Mr. ZiMMER. Once you have proven the technology and the man- 
agement, then, you will roll it out immediately? 

Dr. FRIDAY. Then we will begin to implement across the country. 
The law requires that we certify each and every closure, and we 
intend to do that. 

Mr. ZiMMER. As representatives of the regions that are going to 
go through those closures, will we get advanced access to the crite- 
ria that you are using and the conclusions you reach? 

Dr. FRIDAY. Knowing the way we have operated in the past, sir, I 
would expect that you would have every bit of information and be 
watching over our shoulder all the way. It is a perfectly open proc- 
ess. We have absolutely no intention of doing this evaluation in the 
dark. 

Mr. ScHEUER. If the gentleman would yield—the law requiring 
them to certify came out of this subcommittee. We wrote the law 
and the criteria are clearly spelled out. 

They have to certify that there will be no diminution in service 
of any kind as a result of any closure. 

Mr. ZiMMER. I commend the Chairman for his foresight. I am 
just hopeful that we get that data backing up the certification, 
before it is a done deal. I have no reason to disbelieve your projec- 
tions, and I commend you for trying to do a better job with your 
resources. 
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Thank you. 
Mr. ScHEUER. Congressman Dave McCurdy? 
Mr. McCuRDY. Thank you, Mr. Chairman for allowing me to 

come back and join the subcommittee for part of this hearing. It is 
good to see the gentleman again. 

When I was an active member of this subcommittee, we had au- 
thorized NEXRAD and had been dealing with this issue for the 11 
years that I sat on this committee. I had hoped that we were final- 
ly going to see some significant progress in dealing with this 30 
year old technology that the weather service continues to be sad- 
dled with. 

Like everyone else, I have been disappointed by some of the 
delays, but to be perfectly candid, considering the two other com- 
mittees that I deal with, the Research and Development Subcom- 
mittee and the House Armed Services Committee, delays in major 
acquisition programs are not unusual, however troubling and frus- 
trating they may be. 

There has to be a certain amount of patience involved and I 
think that we need to get to the roots of the problem and deal with 
those as opposed to creating more problems over the long-term. It 
is never an easy task and I certainly understand your concern. 

I was going to ask, Dr. Friday, about how serious you think the 
procurement delays in the National Weather Service moderniza- 
tion are and how serious will they be if the NEXRAD system is re- 
placed with another system as has been suggested? Did you want to 
comment on the accuracy of the recent "New York Times" article 
that appeared? 

Dr. FRIDAY. That is a tall series of questions, Mr. McCurdy. Let 
me try to respond. 

Mr. McCuRDY. That's all right, Joe. In my committee in intelli- 
gence, I swear all the witnesses in. 

Mr. ScHEUER. We did here as well. 
Mr. McCuRDY. I am glad to see that I am not alone in that prac- 

tice. 
Dr. FRIDAY. With respect to the acquisition delays and the tech- 

nology, clearly, there is a very serious threat at the present time 
with the delays in the GOES schedule. The fact that the current 
projected launch schedule for GOES-I is now October of 1992 and 
the projected lifetime of the expendables in GOES-7 is somewhere 
in the Spring or Summer of 1993, which is already beyond its five 
year lifetime, is a serious threat as far as our being able to provide 
continuity of services. The delays in the GOES program are of im- 
mediate and serious concern. 

With respect to the radar program, the currently existing radars, 
as you are well aware because you, in your district, have lived with 
one operating out of Oklahoma City for quite some time that was 
fairly archaic and was having maintenance problems in the past. 
The fact is that we have at this stage, I think this very day, two 
radars that have been down for extended periods of time because of 
the fact that they literally are very, very difficult to maintain at 
the present time. 

The potential delays in replacing those radars with the Doppler 
system could mean significant delays in our ability to, one, take ad- 
vantage of the modernization, as was pointed out earlier, and two, 
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even guarantee that we have continuity of radar coverage in many 
sections of the country as these radars continue to decay. 

We are working very closely right now with Mr. Giammo to 
evaduate the various options. When we are talking about evaluat- 
ing the cost and benefits of the various options, we are talking 
about not just simply what it would take to generate the contract 
or what it would take to terminate the contract or what it would 
take to appease UNISYS, which as was pointed out earlier, has 
perhaps more lawyers than engineers working on this process. I'm 
sorry about that. 

Mr. McCuRDY. I support the engineers. 
Dr. FRIDAY. The fact is that there is also a cost associated with 

not implementing an early radar. That includes the failure to be 
able to phase down the unnecessary staff as we modernize and also 
the cost of life and property that might result by failure of being 
able to provide services. 

All of those are being factored in. As Mr. Castle pointed out in 
his opening statement, we expect to have a reasonably well 
thought out path to follow on this in the April time frame so that 
we can make some decisions along that line. 

You asked one other question. 
Mr. McCuRDY. The accuracy of the "New York Times" article. 
Dr.  FRIDAY. That's what I was afraid you would remember. 
[Laughter.] 
Dr. FRIDAY. The "New York Times" article, of course, points to 

the difficulties in the modernization and the difficulties in the 
GOES program and the NEXRAD program. It primarily alluded to 
that and the fact that the modernization might be considerably de- 
layed. 

Some of the "New York Times" articles were very clearly errone- 
ous. The statement that the difficulties with the UNISYS contract 
might mean that we would not be able to start implementing 
radars across the country until 1997—I don't believe that schedule 
is valid under any of the assumptions we are looking at. If that is 
valid, then we are going to be in extremely serious problems across 
the country. 

I am not as pessimistic, having had hands on the UNISYS radar, 
as some people tend to be. I think that we do have an opportunity, 
but if we cannot come to reasonable economic reality with the con- 
tractor, we may have no other option. I think that was the point 
that was made here. 

The radar is performing very well meteorologically. It is not a 
radar that I could consider deploying operationally at the present 
time because of the status and reliability of its software. 

Mr. McCuRDY. Software seems to be the gremlin that is in not 
only this area of the world, but also in both the intelligence com- 
munity and the armed services community as well. The concern I 
have is—and I say this publicly—I don't care who has the contract. 
I could care less as long as it is going to be performed and is going 
to be performed well and they are working with the best technolo- 
gy and if, over the long-term, the National Weather Service and we 
as taxpayers are receiving the benefits from that. 

However, I have seen too many of these types of contracts. With 
the Department of Defense, we either wait too long before we cor- 
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rect the problems in working them out with the contractor or we 
decide to terminate, but the requirement is still out there, so we go 
back into the field and try to reinvent the wheel. In the long-term 
it costs us probably a heck of a lot more than what it would have if 
we had just kind of stuck to the initial problem and let the engi- 
neers work out the details. 

I also chair a special panel in the Armed Services Committee 
this year, looking at the health of the U.S. defense industrial base. 
Quite frankly, many of the problems that we see across the country 
are not just confined to defense industries. It is technology and 
major industry in this country, and there are financial difficulties 
being experienced across the board. This may actually have been a 
factor as well. 

Perhaps Mr. Castle could respond to one last point. Isn't there 
some danger in separating the procurement from the human re- 
sources component of the modernization? I mean we talk about 
software and the problems there, but there is also this scheduling 
of education and training for the employees. One of the benefits 
that we felt concern about was having the test centers located 
where you could bring people along with the hardware or software 
in this case so that you do not have these big gaps. Isn't there some 
danger if we separate those? 

Mr. CASTLE. I want to emphasize. Congressman, that we have no 
intention of separating the education and the training from the 
weather service. They will continue to have the responsibility for 
training and education. 

What we are putting in the systems program office is quite 
simply the development and acquisition of the systems. Admittedly, 
there will be, I'm sure, some training done by contractors as when 
you buy a piece of IBM equipment and the contractor gives you 
some specific instructions on how to use that equipment, but then 
how that equipment is used within an organization is the response 
of that organization. That would be the same thing, and it would 
be true whether the systems were the responsibility of the weather 
service or the program office. The education would be done by dif- 
ferent people anyway. 

Mr. McCuRDY. When I chaired one of the subcommittees of this 
committee, we kept going back to the human factors issue and 
human resources. We need to have a scheduling and it needs to go 
hand in hand when you are trying to deploy new technology and 
new systems that you coordinate the education and development of 
the people as well. 

Mr. CASTLE. Let me add, if I may, one other comment. We have 
provided under the total arrangements for the modernization of 
the weather service for there to continue to be a deputy assistant 
administrator of the weather service reporting to Dr. Friday for 
modernization, as well as one for operations. We also would expect, 
if the notification process is successfully completed and we are per- 
mitted to go forward with the reprogramming, we would expect the 
deputy program officer to be one of the senior officials of the 
weather service responsible for modernization. 

I do not disagree with the Congressman at all about the integra- 
tion problem, but I would suggest that we are doing the very best 
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we can to take cognizance of that and to respond in an appropriate 
manner. 

Mr. McCuRDY. You know it is our job to ask the questions. I am 
glad you are anticipating those answers. 

I understand that you may not be prepared today, but still, I 
guess, the bottom line of all this—and I will end with this question, 
Mr. Chairman—is, given all the alternatives out there for the mod- 
ernization—I think it is a given; we all admit that the requirement 
is still there. We all admit that we have a goal of trying to bring 
new technology into the field; that it is of national interest, nation- 
al importance, and we want to do so in as timely and cost effective 
a manner as possible. 

Given those goals and requirements, do you have any judgment 
as to which of the alternatives appears to make the most sense at 
this point? 

Mr. CASTLE. I am not sure, Congressman, with respect to which 
issue you are asking about. 

Mr. McCuRDY. NEXRAD. 
Mr. CASTLE. I will ask my associate, Mr. Giammo, to respond to 

that. 
Mr. GIAMMO. What we are doing right now. Congressman, is pre- 

paring at the Secretary's direction, a decision paper for him that 
addresses all of the feasible technical alternatives. As we men- 
tioned previously, all of the factors that have been mentioned here 
and then some will be considered in that. 

We have a team that has been put together not only with the 
weather service personnel, but also the Air Force and the FAA 
have contributed expertise to this team. We have identified six var- 
ious technically feasible options which we are proceeding to cost 
out, looking at contractual feasibility, technical feasibility, looking 
at impact on the various programs, not just the weather service 
programs, but also the FAA and Air Force programs. 

The hope is that by the end of April—I have been instructed to 
bring to the Secretary's attention by the end of April the results of 
this decision paper and to make recommendations at that time. I 
assume he would then take some time to follow up. 

Mr. ScHEUER. Recommendations on what? 
Mr. GIAMMO. On how to proceed with the NEXRAD situation. 
Mr. ScHEUER. All right. 
Mr. GIAMMO. Right now, we are in the early stages of some of 

these. We are meeting right now at my office with a very large 
technical and lawyer team from UNISYS, discussing what get-well 
paths exist within the terms of the existing contract. We are meet- 
ing with Raytheon as an alternative source next week to pursue 
whether their original schedule that they bid previously could be 
accelerated to reduce this gap. 

We are looking at hybrid situations, where we can take some 
early equipment from UNISYS and perhaps follow that up with 
long-term production units from Raytheon. We are looking at inter- 
mediate radars to replace the existing radars on a stopgap basis 
while we retool for a major reprocurement. 

All of the options are being looked at. Some of them are looking 
better than others. Some of them look very good technically, but 
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not so good economically. We are going to digest that and we are 
going to bring it to the Secretary by the end of April. 

Mr. McCuRDY. Mr. Chairman, I apologize, but I have to pick up 
on one point, the current status of the contract today. 

You say you are meeting with the lawyers. There has not been a 
default. You are talking about possible renegotiation and working 
out some problem; correct? 

Mr. GiAMMO. We did address that previously. Let me briefly sum- 
marize that for your benefit. 

The situation is that we are already seriously late. The contrac- 
tor has not been able to deliver the products on time, and we are in 
serious arrears in terms of their obligations under the contract. 

Mr. SCHEUER. This is UNISYS you are speaking of? 
Mr. GiAMMO. This is UNISYS Corporation, correct. 
A dispute has arisen that is related to that which has to do with 

what they were expected to do relative to the fixed price portions 
of the contract. Their allegation is that they had very limited obli- 
gations to develop a not fully compliant system, and our opinion is 
that this is not correct and that indeed they had the obligation at 
the time they bid, at the time of execution, to meet the full require- 
ments of the NEXRAD system. 

What has occurred is, because of the slippages in their ability to 
develop even the preliminary versions, we are getting into situa- 
tions when we are requiring them to meet the fiiU set of require- 
ments, and they are arguing that that is out of scope work and will 
require renegotiation for out of scope work, which sets us off into 
an argument about whether it should have been done this way or 
it should have been done that way in the original contract. 

This has further complicated and slowed down the process be- 
cause it is hard to test a system if it is not completed. Not only has 
UNISYS been unable to meet the portions that they should have 
met by this time, but it is not clear that they are working on the 
full set of requirements even at this time. The amount of differ- 
ences between their interpretation—once we required them to do 
something that they do not believe was in the original contract, 
they then said that it was going to take them longer and all the 
subsequent delays then become the problem of the government. 
This causes retooling problems. This causes lapse in staff problems. 

When you add up the pile of claims—and no one has been able to 
give us a good estimate from UNISYS yet—we are in the magni- 
tude of a quarter of a billion dollars additional cost of completion 
under what we thought we bought for the original fixed price con- 
tract. 

Mr. ScHEUER. Of what? 
Mr. GiAMMO. This is in the neighborhood of the $600 million, 

$700 million range. 
Mr. ScHEUER. The fixed price contract of what? 
Mr. GiAMMO. This is for the NEXRAD. I don't know the fixed 

price portion of it. There was a small cost-plus portion of it. The 
sum of those is in the $700 million range. 

I don't remember exactly how much was the fixed price and how 
much was the cost-plus, but mostly it was the fixed price contract. 

Mr. ScHEUER. So you are talking about $250 million overrun on a 
$700 million contract? 
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Mr. GiAMMO. That's my eyeball. The IG has a different eyeball 
and he sees $400 million in that pile. I see $250 million. 

Also, you have to realize, sir, that they are already significantly 
late and they are projecting additional delays beyond what they 
have already incurred. It is not the choice of getting the radars on 
line now and waiting two or three years to get an alternate source. 
The difference is whatever the additional delays are in UNISYS of 
getting on board. 

Those are hard tradeoffs to make. It is going to be a hard deci- 
sion for the Secretary, I think, for all the reasons that you folks 
pointed out. 

Mr. McCuRDY. Do you think the nature of the contract itself was 
valid? 

Mr. Chairman, Yogi Berra said, "This is deja vu all over again." 
Every time we turn around in defense—we just cancelled the A-12, 
for instance, because the contract was screwed up actually. We did 
it the wrong way. 

In this case, we did a prototype and then they were going to split 
apart and compete after you developed a prototype, whereas, with 
the ATF, we did competition and then went to one and then you 
had a product. We found that in these very technical, difficult de- 
velopment programs that firm fixed price contracts are very rarely 
met. 

Are you satisfied with the nature of the contract? Have you had 
enough experience with that? 

Mr. GiAMMO. This is a personal opinion now. I have only been on 
this about eight weeks looking at it. I have very much focused on 
that point. I had the same experience in some of the other assign- 
ments that I've had. 

My opinion is that that is not a structural part of the fault of the 
contract. They had very good early phases where they had taken 
the alternate designs and gone through a validation. 

If an error was made, the error was made as a judgmental error. 
We did not bring the validation phase to absolute final completion 
in the sense that the last 5 percent of the validation would take 20 
percent of the time. The judgment was made on the part of both 
parties that we saw the end of the tunnel. We could actually stop 
the validation phase. 

The difference between what had been validated and what 
needed to be done were obvious, straightforward, simple, and well 
within the scope of what could be done within a fixed price con- 
tract. Both of us, UNISYS and ourselves, agreed to that. 

In retrospect, UNISYS now claims that that was not true; that 
the gap between what was validated and what was needed under 
the requirements was in fact far more complicated and difficult to 
do and, therefore, this is one of the originating causes of the dis- 
pute between us. This is a judgmental question. 

The contract, when you look back at it, was well structured and, 
I think, fairly well executed up to that point. It has only been re- 
cently, in the last two years or so, that we have run into this death 
spiral on the contract. 

Mr. McCuRDY. Thank you, Mr. Chairman. 
Mr. ScHEUER. Thank you, Congressman McCurdy. 
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Let me just read to you a quote from that "New York Times" 
piece that you are scrutinizing by Dr. Charles Hosier, whom we are 
going to hear from as soon as we finish with this panel. Dr. Hosier 
says, "It would be a real crime and a shame if these things were to 
be considerably delayed." He is talking about the NEXRAD con- 
tract, and he is the chairman of the National Research Council 
committee that monitors the modernization program. 

He goes on to say, "The country will pay a price in lives and pro- 
ductivity." That is in addition to the price in dollars occasioned by 
the increased price of the program and the increased time of the 
program. He is saying that there is going to be a price in human 
life and in productivity of industry, farming, trucking, and all of 
the elements in our society that rely on the National Weather 
Service. I think that is a significant quote. 

When you make your final recommendation to the Secretary in 
another month or six weeks, are you going to try and quantify 
somehow or another the dollar value, the importance of not letting 
this two or three year slippage be occasioned? Are you going to try 
to quantify the effect that not having sophisticated weather fore- 
casting services will have on every component of industry and agri- 
culture that now relies on it? Are you going to crank in the addi- 
tional lost lives? In other words, is the Secretary going to have a 
rounded and thoughtful and sophisticated estimate of the true cost 
of delay when he makes his decision based on your recommenda- 
tion? 

Mr. GiAMMO. The answer would be yes. I have no delusions that I 
can put a dollar value on a human life or even on some of the more 
subtle aspects of property damage and so forth. I don't expect to do 
that. 

I think that what I intend to do and what I hope that I can exe- 
cute would be to put together some sort of narrative package that 
is relying on the information primarily from Dr. Friday, from the 
Air Force, and from the FAA, to put together a description of the 
impacts in those non-quantifiable areas so that he is certainly 
aware of them and has them on the table when we are discussing 
the decisions. My interaction with him has been that he is very 
much aware of those to begin with, but I certainly would want to 
make sure that the recommendations did explicitly cover them. 

Mr. ScHEUER. It is difficult to quantify the dollar value of a 
human life, although our government does it in various depart- 
ments, insurance and death benefits and all of that. I would think 
that it would not be all that difficult to quantify the impact on in- 
dustry and agriculture of not having this far more helpful and pro- 
ductive weather service information for another two or three years. 

I would suggest that you probably can get some help from the 
Department of Agriculture and maybe from some other branch of 
the Commerce Department in helping to factor that into your anal- 
ysis. 

Mr. GiAMMO. As part of my ability to delegate authority and re- 
sponsibility here, I am looking to Mr. Friday to help quantify the 
impact on the program. 

Mr. ScHEUEK. Good. I hope that before you make your recom- 
mendation to the Secretary, you will write us a letter or a memo 
indicating what your conclusions are and the way in which you fac- 
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tored a loss of time, which you state is likely to be two or three 
years, but based on experience, could be three to four years or four 
to five years. I see that as a colossally cost ineffective way of 
moving, especially since all of these component parts, ASOS 
AWIPS, NEXRAD, and GOES all have to woven together into a 
system where the whole is greater than the sum of the parts, par- 
ticularly since AWIPS is the central nervous system for the whole 
thing. 

NEXRAD is what feeds the basic information into AWIPS. If you 
delay NEXRAD, you have really put the whole bloody system into 
a holding pattern for years and years. 

Mr. GiAMMO. I am very sensitive to that and I am very sensitive 
to the tradeoff question. What I am not comfortable with is the 
blank check implications. If you are giving us a blank check for 
whatever it takes to get it done within the period, that would 
change my understanding. 

Mr. ScHEUER. No, I am not giving you a blank check. It is a very 
tough judgment call you had, but I presume that you didn't take 
your job, anymore than I took my job, at gunpoint. You wanted it. 

Mr. GiAMMO. It came close to being at gunpoint. 
Mr. ScHEUER. Sure. 
[Laughter.] 
Mr. ScHEUER. Well, I am embarrassed to say that I never came 

close to being at gunpoint. 
[Laughter.] 
Mr. GiAMMO. The Secretary is very persueisive when he wants to 

be. 
Mr. ScHEUER. Okay. The point that I am making is that it is an 

agonizingly difficult decision, but somehow or another to do your- 
self justice and to do the country justice, you have got to factor in, 
in a sensitive and hardnosed way, a hands-on way, the cost of 
delay. It's enormous. 

Our next witness was quoted as saying that the country will pay 
a price in lives and productivity. It would be a real crime and a 
shame if these things were to be considerably delayed. 

Mr. GiAMMO. Agreed. 
Mr. ScHEUER. It is not as if NEXRAD is standing by itself. So 

what if NEXRAD is delayed? It is one component in a larger 
system where the whole is greater than the sum of the parts and 
they depend upon each one of the parts to be in place or you don't 
have a system. 

I would like you write to us and advise us before you make your 
final recommendations to the Secretary. We may want to invite 
you down here to chat with us or we may want to meet with you 
privately. 

Mr. CASTLE. I think, Mr. Chairman, that there will be a number 
of us who are involved in developing the recommendation, which 
admittedly, will come in the first instance from Mr. Giammo. I 
expect to play a role and I am sure that the under secretary does, 
with some of the people in the Department of Commerce and 0MB 
as well. We will all play a role in developing the recommendation 
for the Secretary. 

Mr. ScHEUER. What is the timetable for this decision? 
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Mr. CASTLE. I would hope that we would be in a position by the 
end of May. Hopefully, we will never get to the decision, because 
hopefully, these negotiations with UNISYS will result in a resolu- 
tion that will be in everyone's best interest. 

Mr. ScHEUER. Okay. I would hope that you would keep us in- 
formed informally of your progress. 

Mr. CASTLE. We certainly will, Mr. Chairman. 
Mr. SCHEUER. If you find that you are at absolute loggerheads 

with them and that you are seriously considering the option of de- 
fault and then finding another bidder and opening up the competi- 
tive process, maybe taking two, three, or four years or more, I wish 
you would let us know. Maybe we will have a hearing at that point 
and canvass the whole matter. 

This full committee as well as the subcommittee is vitally inter- 
ested in this topic; okay? 

Thank you very, very much for your forthcoming testimony. We 
appreciate it. 

Dr. Friday, I wonder if we might ask you to stay in the room in 
case we have other questions from the two witnesses we are going 
to hear now? You can either sit in the audience or stay at the table 
if that suits your convenience. 

Now we would like to ask Mr. Francis DeGeorge, Inspector Gen- 
eral of the Commerce Department, to come to the witness table. 
We are happy to have you with us, Mr. DeGeorge. Why don't you 
take five, six, or seven minutes to give us your testimony, and then 
I am sure we will have some questions for you. 

Mr. DeGeorge, I would like to swear each of you in before you 
testify. 

[Witnesses sworn.] 

STATEMENT OF FRANCIS DE GEORGE, INSPECTOR GENERAL, U.S. 
DEPARTMENT OF COMMERCE; ACCOMPANIED BY: JOHN 
NEWELL, ASSISTANT INSPECTOR GENERAL FOR AUDIT; AND 
MR. MARK MC COY, SENIOR TECHNICAL SPECIALIST 
Mr. DEGEORGE. Thank you, Mr. Chairman. I want to introduce 

Mr. John Newell, to my immediate left, who is the Assistant IG for 
Audit, and Mr. Mark McCoy, to my right, who is the chief of our 
technical staff. 

My statement is rather brief, Mr. Chairman. I will read it. 
Mr. Chairman, I am pleased to be here to discuss the vital issues 

regarding the progress of the National Weather Service's modern- 
ization efforts. I strongly endorse this oversight hearing and share 
the subcommittee's concern about the status of the modernization. 

There are many issues that should be discussed and understood 
by the subcommittee and the Congress as a whole. Decisions will 
soon be made that could influence the success or failure of the 
modernization effort. 

Let me first and foremost say that as the Inspector General, I 
speak only for myself and not for the Department of Commerce. 
My views in many instances may differ substantially from NOAA's 
as well as the department's. Let me add that while I am paid to be 
a critic, I am not paid to be negative. I see my job in a more posi- 
tive light. 
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If I can issue reports and have serious, constructive operating 
and administrative discussions with NOAA and Commerce before 
poor management decisions have been irretrievably made, then I 
have helped. There is no excuse for an Inspector General simply 
adding up the cost after a program is completed and criticizing 
management's conduct retroactively, especially when he could have 
helped to correct the problem either before or during the imple- 
mentation of the program. 

Let me also say that I am very supportive of efforts to modernize 
the weather service and believe it is a necessary and vital step that 
must be taken. In that vein I have watched these efforts develop 
over the years. 

During the past four years, I have been involved in considerable 
detail personally. Starting with our September 1989 semiannual 
report, we identified formally and directly the modernization and 
restructuring effort as a program that could be a major area of con- 
cern to the department if not addressed. 

Let me quote: "Critical design decisions to be made over the next 
several years will determine the success of weather service 
throughout the end of the century. These decisions will also have a 
major effect on the department's budget over the next decade. 
NWS plans to acquire and integrate the new technologies in 
phases, adjusting its field structure gradually. Timing will be criti- 
cal. If not properly managed, the transition could be significantly 
disrupted, causing loss of continuity and significantly increased 
cost." 

In March of 1990, we said, "The modernization effort will prob- 
ably cost $300 million to $500 million more than presently budg- 
eted... Technical problems, program redirection, delays, and 
changes to original project scopes will, in our opinion, cause addi- 
tional cost growth beyond 1995. Decisions on the number, location, 
size, equipment, and staffing of the new field offices continue to be 
serious concerns to this office." 

In September of 1990, we said, "...by traditional measures of suc- 
cessful systems development, the agency has serious problems. 
Costs are increasing, technical performance standards are not 
being met, and the schedule is seriously slipping." 

We went on to repeat that we believed costs would continue to 
escalate. We summarized by stating that, "Strong technical and 
program management is critical if these programs are to be cor- 
rected. NWS needs to establish a senior level systems integration 
office to oversee all components of modernization efforts, including 
the budgetary and procurement aspects." 

I might interject that I am pleased to see that the department, 
NOAA, and the weather service now agree. 

Mr. ScHEUER. Excuse me. Isn't this more or less what General 
Skantze recommended? 

Mr. DEGEORGE. A year later; yes, sir. 
Mr. ScHEUER. And apparently that sort of holistic approach that 

you and he share is being rejected, as I understand it. 
Mr. DEGEORGE. The approach is being rejected? 
Mr. ScHEUER. The approach that General Skantze recommended. 
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Mr. DEGEORGE. I would put it this way, Mr. Chairman. A year 
ago we said that a systems integration office was necessary. Gener- 
al Skantze said so most recently. 

My constant discussions with the Deputy Secretary, Mr. Murrin, 
and his discussions with NOAA and Mr. Castle resulted in the Gen- 
eral Skantze report, basically confirming the same needs. I hear 
today—and I've had previous discussions with Gray and Joe, and 
they basically have agreed that the creation of the new office, 
which is temporarily headed by Mr. Giammo, addresses the con- 
cerns of both General Skantze and myself. 

Mr. ScHEUER. Is there agreement at NOAA and the Commerce 
Department that General Skantze's approach, setting up a whole 
new office to coordinate and integrate the programs and take care 
of the contracting functions, is a correct one? 

Mr. DEGEORGE. Yes, sir; to my knowledge, yes. I have had per- 
sonal discussions with the Secretary and the previous Deputy Sec- 
retary and this Deputy Secretary. 

Mr. ScHEUER. Excuse me; please proceed. 
Mr. DEGEORGE. It is now March 1991 and time for another semi- 

annual Inspector General's report. I would like to discuss what I 
believe the report should say. That report will probably be issued 
within the next 30 days. 

The weather service modernization effort continues to have very 
serious cost, performance, and schedule problems. Every indicator 
confirms our previous judgment that the modernization will cost 
$500 million or more then presently budgeted. 

The NEXRAD contractor and NOAA have potentially unsolvable 
contract and technical problems. The AWIPS-90 contract develop- 
ment has been further extended, at least another 12 months. I pre- 
sume there will be attendant costs to go with that. 

Relationships with NOAA's acquisition partners, the FAA and 
the Air Force, are strained, and the Inspector General seriously 
questions NOAA's accountability for the funding provided the 
Joint Systems Program Office. We are basically discussing with the 
weather service and NOAA now whether there has been a correct 
accountability or whether, in effect, we have been moving some 
dollars around incorrectly. 

We will be concluding our audit work on this issue in the very 
near future. We continue to question the weather service's new 
office decision process as well as the concomitant telecommunica- 
tion decisions. Full systems testing has been delayed another year 
to 1996, and finally, the weather service—and I should have said 
NOAA here—does not yet have in place the senior level systems 
integration office, including the certification. 

What I am trying to say here is that while the proposals have 
gone ahead, the reprogramming request has not yet cleared 0MB 
or the Congress. Without the reprogramming request, the whole 
office and its function is little more than Tom Giammo and the 
desire to do it at this point. 

Let me add the following general concerns. The department 
needs to immediately move forward with its reprogramming re- 
quest for the systems integration office. I cannot stress enough the 
need for 0MB and Congress to immediately approve this repro- 
gramming because it supports this office. 
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Without such an office, I believe the program management of the 
weather service will continue to deteriorate. Neither the depart- 
ment or NOAA can at this point provide reasonable estimates of 
contract costs individually as well as estimates to complete the 
weather service modernization program by program. 

Congress should not accept the amendments to the National Aer- 
onautics and Space Act, fiscal year 1989, proposed in S. 98 by Sena- 
tor Pressler. This proposal would require, in my judgment, an un- 
necessary operational redundancy which, by any conservative esti- 
mate, would add at least $50 million, possibly much more, of un- 
necessary expenditures. 

Let me conclude by supporting several positive moves by the de- 
partment and NOAA that have taken place over the past several 
weeks. 

The creation of the systems integration office is vital. I commend 
NOAA for moving in that direction. However, as I previously men- 
tioned, authority to proceed is critical. Authority to proceed on the 
reprogramming is necessary. 

The Secretary, the Deputy Secretary, and the Under Secretary of 
NOAA are all personally involved in their oversight capacities with 
the review of the program. I applaud their present sense of urgency 
to deal with the issues. 

I would be glad to answer any questions, Mr. Chairman. 
[The prepared statement of Mr. DeGeorge follows:] 
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OTKIQlEtir EY 

nOMK CEGBaRSB 
nSFECIDR GENEEOiL 

U.S. UfPARIHEHr OF OCHMERCE 

SOECaUtHTIEE CN ENVmONMEHr 
aODBE OCHHrnf£ ON SdEHCE, SPACE AND XBCHNOXOGZ 

Mareta 20, 1991 

Hr. Charman, inaifcers of the Subcxxmittee, 

I am pleased to be here to disraiss vital isstics regarding the progress of the 

National Vteather Service's nodemization efforts. I strongly endorse this 

oversight hearing and share the Subcommittee's ooncem about the status 

of the nodemization. There are many issues that should be discussed 

and understood by this Subccnriittee and the Congress as a whole. Decisions 

will soon be made that could influence the success or failure of the 

modemizaticai effort. 

Let me first and foremost say that as the Inspector General I speak only 

for myself and not for the D^artment of Ccmneroe. My views, in many 

instances, nay differ substantially fron NCAA's as well as the Department's. 

And let me add that, viiile I am paid to be a critic, I am not paid to be 

negative. I see my job in a mucii more positive li^t. If I can issue 

reports and herve serious, constructive operating and administrative 

discussions with NQAA and Ccmmerce officials before poor management 

decisions hetve become irretrievable, then I have helped. Ihere is no 

excuse for an Inspector General simply adding up the costs after a 
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program is coipleted and cariticizing managanent's conduct retroactively 

when he could have helped to correct tlie problem, either before or during 

the ijiplementation of the program. 

let me also say that I am very si^^portive of efforts to modernize the 

weather service and believe it is a necessary and vital step that must 

be taken. In that vein I have watched these efforts develop over the 

years. During the past four years I have been involved in considerable 

detail. Starting with our S^rt:ei±ier 1989 semiannual r^ort we identified 

formally and directly the modernization and restructuring effort as a 

program that could be a major area of concern to the Department of Ccramerce 

if not addressed. Let me quote: "Critical design decisions to be made 

over the next several years will determine the suocess of weather programs 

throu^ the end of the century. These decisions will also have a major 

effect on the Department's budget over the next decade." 

"NWS plans to acquire and integrate the new technologies in phases, adjusting 

its field structure gradually. Timirq will be criticeil. If not properly 

managed, the transition could be significantly disn^rtBd, causing loss of 

continuity and significantly increased costs." 

In cur March 1990 r^x>rt, we said, "The modernization effort will probably 

cost $300 million to $500 million dollars more than presently budgeted.... 

Technical problems, program redirection, delays, and changes to original 

project scopes will, in our opinion, cause additional cost growth beyond 

1995. Decisions on the number, location, size, equipment, and staffing 

of the new field offices continue to be serious concerns to this office." 
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In Septentoer 1990, we said, "...by traditioral measures of successful 

systems develc^xnent, the agency has serious prcblems. Costs are increasing, 

technical perfomiance standards are not being met, and the schedule is 

seriously slipping." He went on to repeat that we believed costs would 

ocmtinue to escalate. We suitniarized by stating that, "Strong technical 

and program management is criticed if these prcblems are to be corrected. 

NHS needs to establish a senlor^level systems integration office to oversee 

all ocnpcnents of the modernization effort, including the budgetary and 

procurement aspects." What has been lacking to date, is a synergistic 

approach to managing the weather service modernization as an integrated 

whole instead of as separate, unrelated projects. 

It is now torch 1991, and time for another semiannual Inspector General's 

report. I would like to discuss v*iat I believe the report should say. 

The Weather Service Modernization effort continues to have very serious 

cost, performance, and schedule problems. Every indicator confirms our 

previous judgment that the modernization will cost $500 million, or more, 

than presently budgeted. Ihe NEXRAD contractor and NOAA have potentially 

unsolvable contract and technical problems. The AWIPS-90 contract 

development has been further extended at least 12 months. Relationships 

with NQA&'s acquisiticn partners - the FAA and the Air Force - are strained 

and the Inspector General seriously questions NQAA's acccuntability for 

the funding provided the Joint System Program Office. He will be concluding 

our audit work an this issue in the very near future. We continue to 

question the weather service's new office design decision process as well 

as the concomitant teleccmmunication decisions. Full systems testing has 

-3- 
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been delayed another year (to 1996). And finally, the ueather servioe 

does not yet have In plaoe the senior-level systens integration office. 

let Be add the follxsving general oancsenB: 

o The Departnent needs to imediately wove fozwaid tdtfa its 

reprogranining request for the systems integration offioe. 

I cannot stress enou^ the need for CKB and Ocngress to 

imaediately ^:prove the iqjtugidinning. Hithcut such an 

office I believe the ptugidu management of the weather 

servioe will continue to deteriorate. 

o Neither the Department nor NQAA can, at this point, provide 

reasonable estimates of contract costs eis well as estijnates to 

ocnplete the weather servioe nodemizaticn - program ty program. 

o Congress should not accept the amendments to the National Aercnautics 

and Space Authorization Act, fiscal year 1989 prcposed in S.98. 

Itiis proposal would require an unneeded operational redundancy which 

by any conservative estimate would add at least $50 million of 

unnecessaury expenditure, probably luch more. 

Let me conclude by supporting several positive moves by the Department and 

Na^A that have taJcen place over the past several weeks: 
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o   The creation of the Sysbans Integration Office is vital. 

I caimend NQAA for waving in tliat direction.    However, as 

previously mentioned, authority to proceed is critical. 

o   The Secretary, the D^Mty Secretary, and the 

Undersecretary of NQftA are all perscaially involved in 

their oversi^t capacities with review of the program. 

I would be glad to answer any questions, Mr. Chairman. 
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Mr. ScHEUER. Thank you very much, Mr. DeGeorge. 
In your September 1990 report, you indicate that by traditional 

measures of successful systems development, the agency has seri- 
ous problems. Can you elaborate on that a bit? 

Mr. DEGEORGE. Yes, sir. In the contract management office at 
that point in time, all of the individual program pieces, including 
GOES, NEXRAD, and AWIPS-90, were all managed individually 
two levels down. The effects of one program on another, a delay in 
one program, how you might make up time, the question of wheth- 
er it gives you more time to continue a development in another 
phase, as the chairman indicated, just were not effectively directed. 

Costs were high. I don't want to get into any more specific num- 
bers than I have to, but costs were growing exceedingly all the 
time. 

The technical performance was up in the air. We had a contrac- 
tor, at least one major contractor, UNISYS, who basically was 
claiming hundreds of millions of dollars and was inoperative in 
many senses of its technical performance, not only programming 
but prior to that, in certain of its design capabilities. 

The testing had produced a number of issues, a number of prob- 
lems. All of this, by my traditional measurement, comes together 
in an office that decides effectively: do we have enough money? 
How do we make a decision? Can we move Congress to move 
money around? Reprogramming? How do we technically operate a 
program? 

In industry, in effect, you normally have a large systems integra- 
tion program office that has the contracting officers working for it. 
Until now, the contracting officers have been in a third office, in 
the Office of the Secretary. You had the contracts people in the 
Office of the Secretary, the technical people diversely managing 
their individual programs, and Joe Friday was trying to run the 
weather service and work with the development of those contracts, 
and there were just substantial shortfalls. 

Mr. ScHEUER. Mr. DeGeorge, we read in the "New York Times" 
in January about the reprogramming you have just discussed. 
When are we going to hear from you directly? When is Congress 
going to be officially notified of this reprogramming that will 
create the office of procurement? 

Mr. DEGEORGE. AS Mr. Castle indicated, I think, sir, they expect 
to have the reprogramming up here very shortly. I know that it is 
now at 0MB, and I would suggest that I called 0MB personally 
yesterday and tried to convince them to get it over here as soon as 
possible. I would imagine it will be a very short period of time. 

Mr. SCHEUER. DO you have any feeling that 0MB is aware of the 
grave responsibility that they are entitled to, that they have 
earned, by this continuous delay, on again, off again, flip-flop, and 
total lack of confidence in the program that they have exhibited 
over a period of many years? Do you think they have any con- 
sciousness of the hurt and harm that they have caused this pro- 
gram at your agency? 

Mr. DEGEORGE. I don't know that they would admit it, but I 
guess I would say that they are very deeply concerned that the pro- 
gram can actually be implemented over time. They know the dete- 
rioration of the present system. 
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There are two basic problems on this program, and 0MB is sensi- 
tive to both of them. The political noise from the failing weather 
service as it continues to deteriorate and all the attendant noise 
that that can bring—the sooner they operate and the sooner they 
make management decisions, probably the cheaper it is going to be. 
They are sensitive. 

Mr. ScHEUER. But they have been responsible for years and years 
and years of the delay. 

Mr. DEGEORGE. Without confirming that, since I report both to 
the Congress and to the Administration, I would simply say that 
you have at least four levels of sensitivity, starting with Dick 
Darman, Bill Diefenderfer, Janet Hale, and all the other folks that 
I have personally talked to. They understand that they cannot pro- 
crastinate on making meaningful funding decisions to bring the 
program along. 

Now there is considerable difference as to the style of manage- 
ment and the amount of dollars we can afford to spend on manage- 
ment, and I don't always agree with them and they don't always 
agree with the department. We have many diverse views. 

I think a lot of the problem will be solved cost-wise and leader- 
ship-wise, if I can use that term, when in effect everyone realizes 
that we cannot delay the management of the process. The manage- 
ment of the process, the integrated decision-making process, the 
contract decisions, all those elements that were beyond NOAA's 
control—putting them into NOAA brings a point of accountability. 

I talked to the Secretary personally on this issue. The Secretary 
has talked to 0MB. OMB will have to talk to you personally and 
give you their opinion. I think that they realize the pressure and I 
think that they want to make it happen. Whether their numbers 
will be enough, whether they will support the reprogramming re- 
quest per se, I do not know. 

I think that they are moving a lot faster than they normally 
move on a reprogramming request. That is the best way I can 
define it to you, sir. 

Mr. SCHEUER. As I understand it, Mr. Castle indicated that Gen- 
eral Skantze was originally scheduled to produce a comprehensive 
two-part report, not the four page report that we have seen alone. 
Do you know why NOAA never got the second part, the second 
stage of a two-stage rocket? 

Mr. DEGEORGE. I can only speculate. I have never discussed this 
subject. In fact, I have never seen the Skantze contract. I do know 
that there many of us bringing the same pressures on NOAA to 
make an integrated management decision as to how we are going 
to bring these programs along and manage these programs with all 
the shortfalls we had in organizational structure. 

My guess is that, with the noise level I was making and with the 
concerns of all the committee members—and every Congressman 
has the individual influence on his own particular office—if you 
combine that with Mr. Castle's sensitivity to the effect that he 
really wanted to make this thing work, but they decided that after 
the first four or five page process that said essentially what a 
number of other people were saying, that they felt that they ought 
to move out. 
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I don't even think that I know, sir, what the second phase of the 
contract was to do, other than perhaps lay out some more details. I 
am not even certain. 

Mr. ScHEUER. Do you think you could find out and let us know? 
Mr. DEGEORGE. I surely can. 
[The material to be supplied follows:] 
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rxs UNITED STATES DEPARTMENT OF COMMERCE 
TTia Inspector Osnaral 
WBS^iingcon. D.C. 20230 

MAR 29 1991 

Honorable James H. Scheuer, Chairman 
Subcommittee on Environment 
Committee on Science, Space, and Technology 
House of Representatives 
Washington, D.C.   20515 

Dear Mr. Chairman: 

This responds to your request of March 20, 1991, made during the 
NWS Modernization hearing, for an explanation for the record of 
the termination of the contract with General Skantze (retired). 

The contract called for General Skantze to measure the 
accomplishment of initially defined objectives for modernization 
and predict the likelihood of the accomplishment of the remaining 
work and objectives. He was to evaluate the current efforts and 
plans for systems integration and provisions of facilities, and 
then make appropriate recommendations.  He was to identify 
significant variances in planning versus accomplishment and 
inadequacies of remaining objectives, as a basis for any 
recommendations for change.  The contract was split in two 
phases.  Phase I called for the General to evaluate the extent of 
the proposed scope of work. The second phase, to be continued at 
the sole discretion of the government, was to be composed of the 
actual program reviews. 

General Skantze had briefings and discussions on the program 
status and management with the Deputy Secretary of Commerce, the 
Deputy Under Secretary for Oceans and Atmosphere, senior NOAA 
staff, and me and my staff.  He also reviewed documentation 
provided by DOC staffs, IG reports and briefing materials, the 
NWS Master Plan, and NOAA organization charts, duties, and 
responsibilities. At the completion of these discussions and 
reviews. General Skantze held a meeting with the Deputy Secretary 
and the Deputy Under Secretary to discuss his observations. 
Based on his work. General Skantze determined that he had enough 
information to make conclusions and recommendations about the 
ongoing modernization efforts. 

Upon receipt of the General's report, the Deputy Secretary and 
Deputy Under Secretary were in agreement that the additional work 
contemplated under phase II was not necessary, because the 
problems and actions needed were clear. The Deputy Under 
Secretary made the determination with the full concurrence of the 
Deputy Secretary to terminate the contract.  In addition to the 
General's report, the Deputy Under Secretary also had information 
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from briefings and discussions with the Office of Inspector 
General and the Nexrad Program Council, especially General Kelly 
of the Air Force and Robert Valone of the Federal Aviation 
Administration.  Further delay in taking action to address 
problems with the NWS program management was not acceptable.  All 
parties, including the Secretary of Commerce, had made clear 
their desire for immediate action to address progreun management 
issues. 

We reviewed the contract. General Skantze's report, and discussed 
the decisions made with the Deputy Under Secretary for Oceans and 
Atmosphere.  We are in agreement with NOAA's actions in 
terminating the contract.  General Skantze pinpointed and 
summarized the overall problems and we agree with his recommended 
corrective actions. 

If you have additional questions regarding the contract with 
General Skantze, please let me know. 

Sincerely, 

Francis D.   DeGeoilge 

cc: Honorable Don Ritter 
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Mr. ScHEUER. Do drop us a line. I will ask unanimous consent for 
the record to be help open for another 10 days to 2 weeks. 

Mr. DEGEORGE. Surely. I don't think there were any ulterior mo- 
tives in there, sir. 

Mr. ScHEUER. I am not suggesting that. I just want to know why 
we don't have anj^hing more than that preliminary four page 
report, which I thought was well put together and had some good 
ideas in it. 

Mr. DEGEORGE. SO did I. 
Mr. ScHEUER. If there was more of the same, I think it would be 

very useful to NOAA, useful perhaps even to NASA, and certainly 
useful to this committee. 

Mr. DeGeorge, in your most recent report to Congress, you iden- 
tified alternative approaches to the National Weather Service Mod- 
ernization and Associated Restructuring that you were pursuing. 
You described something called a two-tier weather system. 

Can you tell us what that is, and can you tell us whether NOAA 
has retained or has availed itself of the meteorological expertise to 
advise you and to advise the agency regarding the design of the 
future weather system for this country? 

Mr. DEGEORGE. The two-tier proposal was really an 0MB propos- 
al. It goes back many years. As one of their thrusts of trying to 
figure out how they might save some money in this program, they 
asked NOAA to consider these two-tier approaches. We originally 
started off to review the two-tier approach from the office size 
viewpoint. 

Mr. ScHEUER. Could you just describe what it is? 
Mr. DEGEORGE. Basically, big offices and little offices is what it 

meant, with less staffing and an overall weather forecasting office 
in each State, the real downsizing of 450 offices down to 115 offices. 
How many of the 115 offices should be very large offices, one gener- 
ally per State, and how many should be a lot smaller? 

"That is not a viable option to my mind anymore. We had a long 
discussion with Joe Friday resulting in general agreement on a 
process of doing a cost/benefit analysis maybe a year ago or longer, 
which came from the thrust that we ought to stay in the offices 
where we could, which was a change in direction. The weather 
service basically conceptually wanted to have new offices every- 
where. 

Joe Friday will have to give any rebuttal he wants to that. But 
our agreement was that we would go through a cost/benefit analy- 
sis to make individual judgments and essentially stay where we 
could stay, and not have any larger offices that were not absolutely 
needed given the tremendous cost that could be invested in that 
area. 

With the new technology of the radars, sir, and the lease line ca- 
pability rather than microwave linkages, you can pretty much get 
that signal wherever you want it. Where the radar is, compared to 
where the office is, is really not the prime driver anymore. 

We were concerned that we not just build new offices as desira- 
ble as that would be, but that in effect we would make individual 
decisions based on the tradeoffs. There were some cases you had to 
get out. There were other cases where it was optional. "There were 
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other cases where it was desirable that we just simply not routine- 
ly build 15 new offices. 

At that point in time, we were convinced that there was a signifi- 
cant amount of money that could be saved. I still am convinced of 
that, most recently because of the microwave decisions, the lease 
line decisions, which basically enable offices subject to size to 
pretty much get the signal as exactly as if they were next door to 
the radar. 

That situation, I really do not think, is an operative issue. It isn't 
on my agenda as to the two-tier office. I think that 0MB has pretty 
much gotten off that point of stress as well. 

Mr. ScHEUER. Mr. DeGeorge, have you found any improprieties 
between the Department of Commerce and NOAA on the one hand 
and the modernization contractors on the other, any of them? 

Mr. DEGEORGE. We had an open investigation some time ago on 
one of the significant contractors that resulted in our going to the 
Justice Department. They have taken it into consideration for set- 
tlement. I would just like to leave it there. That did not implicate 
any present employees of the Department of Commerce. 

Mr. ScHEUER. Have your investigations revealed any fundamen- 
tal problems in a conflict of interest or integrity, again, in either 
the Department of Commerce and NOAA offices relative to the 
principal contractor associated with the National Weather Service? 

Mr. DEGEORGE. NO present employees, no. 
Mr. SCHEUER. Okay; thank you very much. We appreciate your 

very forthright testimony. 
We will now hear our last witness of the day, Dr. Charles Hosier, 

Jr., Chairman of the Weather Service Modernization Committee of 
the National Research Council. 

Dr. Hosier, would stand to be sworn in, please? 
[Witness sworn.] 
Mr. SCHEUER. Okay, why don't you take six or seven minutes and 

give us your testimony, and I am sure we will have some questions 
for you. 

STATEMENT OF CHARLES L. HOSLER, JR., CHAIRMAN, WEATHER 
SERVICE MODERNIZATION COMMITTEE, NATIONAL RESEARCH 
COUNCIL 

Dr. HosLER. I assume that the written statement will be entered 
into the record. 

Mr. SCHEUER. The written statement will be entered into the 
record in its entirety. 

Dr. HosLER. I would like to make some comments based on the 
prior discussion and some highlights in a little summary. 

Mr. SCHEUER. Maybe you could summarize your written testimo- 
ny- 

Dr. HosLER. Sure. 
We are talking today about a quantum jump in the ability to 

forecast weather on the scale of people, the small scale, short-term 
weather on which most people base their day to day decisions. 
Your comments previously about the cost of delaying this operation 
are particularly relevant, not only with respect to loss of life in 
flsish floods, severe storms, hurricanes, ice storms, and so forth, but 



57 

the tens of millions of individual decisions that are made every day 
by people in this country, whether it is to go on a trip, cut the hay, 
paint a building, put on a roof, or go on a picnic—the economic 
consequences of that may not be as great—but individually, these 
are all small decisions that may involve thousands of dollars, but 
collectively, integrated over the whole country, billions of dollars 
are lost and productivity is lost because of these individual small 
decisions. 

To the degree you can increase—and this modernization most 
certainly will tremendously increase—our capability to be accurate 
and precise in short-range forecasting, our productivity will be con- 
siderably enhanced. The cost of this entire program, in my opinion, 
will be recouped in a year or two based on these reduced losses. 
That may sound like an exaggerated statement, but after 46 years 
of trying to forecast the weather and having been frustrated by not 
being able to see the weather on this scale with the precision this 
system will permit, I can assure you that this is going to be a no- 
ticeable thing on everybody's part. I refer to the increased accura- 
cy- 

Mr. ScHEUER. I take it that is what you were referring to in that 
"New York Times" quote that I read? 

Dr. HosLER. That's right. 
Mr. ScHEUER. And I take it that you would say that if you add 

the cost savings to all of these individual citizens and the cost sav- 
ings to agriculture and the trucking business and the many other 
businesses that depend on accurate weather forecasts, that the ben- 
efits of having that information two or three or four years earlier 
would far outweigh the couple of hundred million dollars, the $300 
million, $400 million, or $500 million that we are talking about as 
a possible cost overrun? 

Dr. HosLER. I sincerely believe that, and there is more beyond 
the systems we were talking about today; for instance, the wind 
profilers which will be an add-on to this system eventually to give 
continuous upper air wind readings. One study was made that indi- 
cated that within one year of installation of that system, that 
system would be paid for simply by the fuel cost savings by Ameri- 
can aviation, through more accurate knowledge of winds and the 
ability to pick routes accordingly. 

Mr. ScHEUER. To avail themselves of tailwinds rather than run- 
ning into headwinds? 

Dr. HosLER. Right; to minimize headwinds and so forth. 
Not only will this system give us better data and better forecasts 

based on present techniques, but I think that there is an open- 
ended nature of this system. The insight we will gain into the 
mechanisms by which these small scale weather systems operate 
and the modeling that can now be done, will give us new tech- 
niques. 

There will be not only the increment due to increased informa- 
tion on present techniques, but also the development of new tech- 
niques. We point out in our report that we would like to see many 
of these weather forecast offices associated with universities, so 
that they could take advantage of the intellectual capabilities of 
not only the faculty but also of the students there to add value to 
the system through development of new techniques. 
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I think I also need to underline the obsolescence, as you did in 
your introductory remarks, of the system we have. I think that one 
of the ironies—and it is somewhat amusing— is that the electron 
tubes that are used in these old systems, are not even made any- 
more in this country. It is conceivable that we may have to go to 
the Russians to buy electron tubes to maintain some of these old 
systems. That is an irony in itself, it seems to me. 

The other thing I would like to point out is that while all these 
individual decisions can be improved, there will be a further im- 
provement in reacting to forecasts because we so often cry wolf 
today. The point was made that we issue watches and warnings for 
severe weather. You issue so many of them in some areas that 
people don't pay much attention to them anymore. 

Once they realize that the accuracy and precision is there, which 
will be the result of this system, they will be more apt to respond 
in the appropriate manner to those watches and warnings. There is 
an incremental value added through that increased reliability of 
these systems. 

To run through the over-arching recommendations that are in 
our report, which I believe you have available to you, this is a com- 
plicated system to install, not only because it is complex in itself in 
ways which you have outlined, but we have to maintain a very 
complex operation at the same time. You are integrating a new 
system with an old system. For that reason, there was some discus- 
sion in our committee and some apprehension about superimposing 
a separate bureaucracy on top of this if there was not great care 
taken in coordinating the introduction of this system with the oper- 
ating people to make sure that they were not looking at it in isola- 
tion. 

I might say here that we, as a committee, were very impressed 
with this almost 15 year plan for this modernization, at the dedica- 
tion, the intellectual capabilities, and the energies and devotion on 
the part of the people in the National Weather Service to the im- 
plementation of this modernization. We would like to not see any 
degradation in the morale of these people through the superimposi- 
tion of another group, and make sure that they were well integrat- 
ed into that group to the extent that, where compromises have to 
be made and decisions have to be made, that they are made with 
the operational people in mind as well as the financial and legal 
people doing what they also have to do. 

We did recommend a strengthening of the systems capability and 
of the manpower devoted to this introduction of this new system. 
We also wanted to make sure that things like the wind profilers 
that I mentioned and the lightning network, which actually is in 
existence commercially, be integrated into this new system as we 
go along and not put out of mind until the new system as presently 
contracted for is put into place. 

We have seen the systems in Norman, Oklahoma and in Denver 
in operation. The committee visited these sites. We are extremely 
impressed with the capability of the hardware. Within five min- 
utes, members of the committee could sit down at the consoles and 
look at a prototype AWIPS system or something like what it would 
look like and manipulate it and use it. 
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To an old codger like me who used to forecast weather for the 
whole Pacific Ocean from one place in the middle of the ocean, to 
now be able to sit down an manipulate data from thousands of 
points and superimpose one set of data onto another is a whole new 
era. It is the difference between the diagnosis on the part of physi- 
cian 100 years ago and today with the availability of CAT-scans 
and magnetic resonance imaging and things of that sort. 

We are moving in the National Weather Service with this mod- 
ernization into the CAT-scan, MRI type era of weather prediction. 
It is not just another new gadget. It is a major change, and I will 
keep emphasizing that. 

Mr. ScHEUER. A whole quantum jump? 
Dr. HosLER. It really is a major jump. And this will require a 

major jump in training and in education of the people using this 
system in order to get the most out of it. 

Mr. ScHEUER. And in management. 
Dr. HosLER. And in management of the system. Of course, this 

has all been thought of in the plan and we are very complimentary 
of the thought that has gone into that. 

The one concern that we exhibited was of the integrity of the cli- 
matic record. While the objective of all this planning is short-range 
weather forecasting improvement, the fact is that the climate 
record is important to many areas of commerce and to studies of 
long-range climate change, warming, and these new concerns. 

We are going to a different observing system which, of necessity, 
will introduce a certain discontinuity in the nature of the record. It 
is essential that this be taken into account and that there be suffi- 
cient overlap between the old records and the new ones so that 
that disconnect can be minimized in terms of the integrity of the 
record. 

We have made a recommendation that the National Weather 
Service and NOAA more specifically be charged with maintaining, 
as a part of their weather observing system, the climate record. 
After all, the climate record is derived from the weather observing 
system for the most part. It is essential that they give close atten- 
tion to the maintaining of that climate record even though that 
was not really a charge to our committee; it was not really a big 
part of the modernization plan. Again, as you have emphasized, the 
AWIPS system is the brain of this, and this has to come along as 
rapidly as the individual sensors like the NEXRAD that we are 
talking about. 

You brought up the question of a two-tier system and a two-tier 
evaluation. The committee was very negative about that. This is 
sort of analogous to putting all of the restrooms in one building in 
Washington or something. There is a limit to how far you can go 
with that and not destroy the purpose of their existence in the first 
place. 

Mr. ScHEUER. Don't mention that concept to 0MB or they'll 
mandate it for every agency in Washington. 

[Laughter.] 
Dr. HosLER. We feel—and I was a part of studies previously— 

that the 115 stations mentioned are a good compromise with all the 
factors taken into consideration. That number was chosen for sci- 
entific reasons, for coverage reasons, and not arbitrarily. Some 
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have suggested trying to go to 50, and we think that would be an 
absurd concept. 

It would be very expensive because in order to get multiple 
radars reporting to one station, you would have to have a broader 
band width of communications capabilities. Expenses would be in- 
curred there. You would have to have increased staffing, and 
again, it would rely on people thinking farther and farther away 
from their own geographic location. 

We have data which show that when you get too far away, you 
start getting a deterioration in the quality of the warnings and the 
frequency of the warnings. That was something we were rather 
negative on. 

We were concerned that we need to give a lot of attention to the 
hydrological aspect. One of the things that this system will enable 
you to do is to make better forecasts of very short-term flash flood- 
ing types of events. Many communities every year encounter these 
flash flood events with practically no warning. To get a 30 minute 
warning and to put in place the chain of communications which 
gets that warning down to every household is an important consid- 
eration in this whole thing. 

For that reason, again relevant to some prior discussion today, 
we feel that it might be well worth looking at to retain many of 
these stations, which are now scheduled for closure with the focus 
on the 115, as communications centers with maybe one person 
there. This whole system with all the wonderful things it can do 
will not be very useful unless the information is understood by the 
emergency management people, the fire companies, and the sheriff 
and police in every community. It is going to require constant at- 
tention of NOAA and the National Weather Service to maintaining 
those communication links, having drills, and making sure that if a 
warning comes out, you can get it within minutes to the people 
who need to have that warning. 

So we feel that it may be worth looking at, and not terribly ex- 
pensive in the large scale of things, to maintain a communicator in 
some of these places that might have been scheduled to be shut 
down, which will give that human element by knowing on a first 
name basis the people in charge, whether it is the mayor, the 
police chief, or whoever that is and having confidence in that 
person looking out for that community and being able to translate 
what the warnings and watches mean to that community. This is 
an important aspect. It is not a big element in the modernization 
with all this talk about contracts, delays, and software, but it is a 
vital link in making this valuable to the American public. 

Mr. ScHEUER. And you would suggest that that be instituted; 
that we keep those small stations, perhaps with a single profession- 
al, at least for a year or two until we know that the new system 
works all the way down the line? 

Dr. HosLER. And then maybe even beyond that on a selective 
basis where they could demonstrate value added to the system by 
that communications link. 

Mr. ScHEUER. Right. 
Dr. HosLER. We made a recommendation here that there be some 

panels of experts set up to parallel the nature of the modernization 
to make sure that all of the expertise in the country—not that we 
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don't trust the expertise of the National Weather Service or their 
contractors, but there are additional experts in the country, in in- 
dustry and in universities, who might be able to make constructive 
suggestions as this program moves along to improve the service 
and improve and fine-tune the design. 

We also feel that what we-Vfould call the constituent affairs de- 
partment of the National Weather Service and NOAA should be 
beefed up to make sure that they are maintaining good liaison with 
the constituency they serve, with the private sector. After all, in 
the long run, most of the communication to the man in the street 
or the woman in the street—nowadays, it's the person in the street, 
I guess— is maintained through public radio and through televi- 
sion and newspapers, and through the media in general. 

A lot of attention has to be paid that we don't get a mismatch 
there between what is offered by the weather service and what is 
needed in a timely manner by these communications services. The 
dollars spent on air time just on radio and television for relaying 
this information to the public exceeds the National Weather Serv- 
ice's budget, I believe, by something on the order of a factor of five 
or so. Billions of dollars are spent providing these services. 

So this is an important part of the system. It is a private part of 
the system. 

In addition, you have the hundreds of private concerns that now 
provide specialized weather services, whether it is the forecast for 
snow-making for a ski resort or airlines for shipping, for agricul- 
ture, or whatever that may be. The fact is that these people need 
to be assured that they have access not only to the products put 
out by the weather service, but the raw data that they may manip- 
ulate in a different way for their special needs and for their special 
use, which also is a value added in productivity to society. 

It is something the Americans have done very well. Unlike the 
Center for Medium Range Forecasting in Reading, which has been 
a good center—I think we are almost as good as they are; I might 
differ with you a little on that—but they have not done as good a 
job in Europe or anywhere in the world in relaying information to 
the people who need to use it as we have done in this country. It is 
a competitive advantage that we have and that I think we should 
maintain and even improve upon through our skills in communica- 
tion. 

I think that covers most of the points I would make except that I 
would feel like I was violating the religious precepts of Washington 
if I did not say that all of this means that it requires resources. It 
requires the continued support of this committee and it requires 
the provision of the resources to make all of this come about. 
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There was a feeling, as many of the people that come before you 
will repeat in many contexts, that it would be shortsighted to 
skimp on a few dollars now to wind up with a system that is not 
state of the art. As you indicated in your introductory remarks, I 
think it is a disgrace to this society that we have fifties technology 
in this service right now, whereas we have the wherewithal right 
now to get eighties technology in place and really improve the ma- 
terial wellbeing, the safety, and welfare of the people in this coun- 
try. 

Thank you. 
[The prepared statement of Dr. Hosier follows:] 
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Mr. Chairman and Members of the Committee: 

On behalf of the National Research Council and Its Committee on the 

Modernization of the National Weather Service, that I chair, I am pleased to 

suimarlze the findings and recoimiendatlons contained In the Comnittee's 

report released today regarding the program to modernize the National 

Weather Service (NWS). The Coimittee was formed at the request of the 

National Oceanic and Atmospheric Administration (NOAA); its charge is to 

review the appropriate technological and scientific capabilities for the 

podernlzation and investigate the necessary planning and implementation. 

Since World War II, significant Improvements have been made in the pre- 

diction of large-scale weather features (high pressure areas, large storms) 

owing to increased knowledge of atmospheric processes, new observational 

techniques such as radar and satellites, and the advent of large computers 

and numerical prediction models. However, Improvements in the forecasting 

and warning of smaller-scale phenomena (hurricanes, severe thunderstorms, 

tornadoes, flash floods) have been less dramatic. Yet recent scientific 

advances in the understanding of these phenomena and new capabilities to 

observe and rapidly process information on these smaller scales (from a few 

to several hundred miles) now permit a major advance in weather service to 

the nation. 
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As 1 result, the United States has launched a bold and Innovative 

progran to mdernlze the National Weather Service (NWS). The nodernlzatlon 

involves new observational technology, powerful new inforaatlon and forecast 

systems, and a new organizational structure. It promises to provide a 

dramatic Improvement In weather services to the nation, including more 

accurate and timely predictions of those weather events that have regular 

and dramatic Impact on both private and public activities. 

Nodernlzatlon of the NWS thus offers great opportunities to the nation, 
but it is also a complex undertaking. The National Weather Service Hodern- 

ization Coiinlttee endorses the organizational approach and Implementation 

philosophy of the NWS, but recognizes the challenges ahead; success will 

depend on the continuity of strong leadership, of good management, and of 

adequate resources. Although the Conmittee is Impressed with the progress 

made by the NWS, it is also cognizant of the commitment required by the 

federal government to complete successfully the modernization and revital- 

Ization of the nation's weather services. The recomnendatlons of the 

Conmittee are Intended to be supportive of the national effort and to in- 

crease the possibilities of success. 

Over-archlno recomnendatlons 

•  The National Weather Service modernization requires the development and 

Implementation of complex observation and information systems. Rigorous and 

creative management of the overall structure and of the Individual compo- 

nents of each of these systems is essential for success. The system 

management capabilities of the National Weather Service must be strengthened 

through the coaaltment of additional resources and personnel. 

I  Nodernlzatlon of the National Weather Service involves a variety of 

scientific and technical Issues and challenges. The National Heather 

Service and the National Oceanic and Atmospheric Administration should 

create technical advisory panels for each of the major systems that contrib- 

ute to the technological modernization. However, these panels cannot 

substitute for the additional resources and personnel recomended. 

- 2 - 



65 

•  Hodernlzatlon MSt contlnut beyond th« laplMMntatlon of systaas now 

boing procurod. Provision should bo aado to Incorporate dita froa addition- 

al ntm tochnology, such as wind profilers and a lightning dottctlon network, 
and to take advantage of scientific developnents as well as laproved 

coaputatlonal and Inforaatlon systaas as they becoae available. 

Hew Observation Svst«« 

The Next Generation Weather Radar (NEXRAD) systen utilizes Ooppler radar 

technology to provide Improved estimates of precipitation anounts; to detect 

the transition between rain and snow; to track stona novenent and Intensity; 

and to allow for earlier detection of the precursors of tornadic activity, 

thunderstom developnent, and other Important weather phenomena. The NEXRAO 

program Is currently In a limited production phase. A number of software 

problems have been encountered and are In the process of being resolved. 

The Comnittee cannot Judge how we11 NEXRAD will meet Its technical and 

functional requirements until the test and evaluation phase has been 

completed. 

a  Steps should be taken to ensure the continued developnent and Improve- 

ment of Next Generation Weather Radar processing algorithms as new develop- 

ments and operational experience accumulate. The National Weather Service 

should develop a continuing comprehensive training and education program so 

that the skills of the Next Generation Weather Radar maintenance and oper- 

ational staffs, as well as the meteorologists and hydrologlsts, reflect the 

ever-changing state of the art. 

The Automated Surface Observing System (ASOS) network will provide the 

basic data required for severe weather, flash flood, and river forecasting, 

as well as for support of aviation operations. However, although the ASOS 

has some dear advantages over the present surface observation method in 

operational weather forecasting and warning, serious concerns exist about 

Its use in monitoring climate as discussed In the following section. The 

ASOS network will substantially Increase the spatial resolution of surface 

3 - 
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observations, but even greater resolution will be needed for additional 

taprovenent In saull-scale weather forecasting and warnings in the future. 

The Next Generation Geostationary Operational Environmental Satellites 

(GOES-Next), now under development, will allow higher-quality and more 

frequent atmospheric soundings and cloud Images to be obtained simulta- 

neously (only one or the other can be obtained from the current GOES). 

These advances are very important for Improved prediction of severe stoms 

and flash floods. Improvements now being developed in the free atmosphere 

temperature and humidity soundings acquired by NOM polar orbiting satel- 

lites will also contribute to improved longer-range numerical forecasts. 

Development and funding problems In the GOES-Next program may result in a 

delay until mid-1994 or later in reestablishment of the full two-GOES 

constellation, should there be a launch or spacecraft failure. The NOAA 

polar satellite system is in better condition, but continued funding 

constraints have decreased the availability of replacement satellites, 

thereby raising the threat of an Interruption In observations In the event 

of launch or premature satellite failure. 

Viabnity and Inteeritv of the Climate Pata Record 

The nation's climate record is a valuable resource whose viability must 

be maintained. Climate information Is used in the design of structures, 

drought assessments, agricultural planning and assessment, and water manage- 

ment. The possibility of climate change as a result of human activity 

emphasizes the need for a data record from which climate trends over the 

coning decades can be determined unambiguously. The NWS is the primary 

organization engaged in observing and recording In situ weather information 

In the United States. It must ensure the accuracy and Integrity of the 

weather information It gathers to fulfill its operational requirements; 

however, the Committee is concerned about the adequacy of NWS data to meet 

NOAA's climate requirements. Hodernization and restructuring of the NWS 

will affect the viability and Integrity of the U.S. climate data record, but 

It will also provide the opportunity to enhance this record significantly 

through the availability of new kinds of data; such opportunities should be 
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exuiined by NOAA. Because the NWS has traditionally viewed its role as 

collecting observed data to prepare forecasts and warnings, data quality has 

been determined largely by these needs. However, the accuracy, continuity, 

and consistency required of observed data for climate studies are more 

stringent. The Conmittee argues that the NWS must be concerned that its 

data satisfy the needs for consistent climate records as well as for 

forecasting. Because NWS nodernization plans give little attention to the 

issues of data management and the quality of the climate record, the 

Committee reconmends the following: 

•  The National Oceanic and Atawspheric Administration should set the 

requirements for the climate data to be derived from the modernized National 

Weather Service observations, establish the role of the National Weather 

Service in generating these data, and ensure the availability of the 

resources necessary for this purpose. The National Weather Service at a11 

levels should recognize its responsibility to acquire a major portion of the 

national climate record; the preservation of data quality for climatic 

purposes should have equal priority with Its mission of providing forecasts. 

New Information Svstems 

Improved information systems are critical to the NWS modernization and 

associated restructuring. The key component of each modernized Weather 

Forecast Office (WFO) will be the Advanced Weather Interactive Processing 

System (AWIPS) supported by its associated communications system. The AWIPS 

at each WFO wi11 be the information system used by the meteorologist on duty 

to prepare warnings and forecasts and to disseminate these products rapidly 

to the public and other users. The Committee is favorably impressed with 

the prototypes of AWIPS and the capabilities that are afforded to meteorolo- 

gists and hydrologists In producing warnings and forecasts. However, It is 

concerned with the steady slippage of the schedule for full implementation. 

Without this system, WFOs will be unable to use the new observational 

technology In an effective manner or to reduce staff through restructuring 

while Increasing service effectiveness. Attention also must be given to 
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and by universities to raa data and infonution froa AHIPS. 

•  The Adaini strati on and Congress should talce the necessary steps to 

•aintain the iiplcaentatian schedule for the Advanced Heather Interactive 

Processing Systea and its associated coaaunications. The National Weather 

Service, In consort with the university coaaunity and private sector users 

of National Heather Service data and infomtion, should develop viable 

plans for broad access to the raw data and inforaation that will becoae 

available via the Advanced Heather Interactive Processing Systea, keeping in 

Bind the benefits such collaboration can provide to the governaent, the 

public, and the private sector. 

Inproved nuaerlcal forecast and guidance products, with higher space and 

tiae resolution, are required by the HFOs to inprove their forecasts and 

warnings of saa11-sca1e weather features. In turn, these inprovenents 

necessitate continuing enhanceaent of computer capability and refinement of 

ataospheric aodels at the National Heteorological Center. 

Hew Structure of the National Heather Service 

A major purpose of the NWS modernization is to Improve dramatically the 

short-tem forecasts of significant weather events and warnings of severe 

weather. To achieve this aim, meteorologists and hydrologists must be able 

to observe their service domains continuously and must have a workload 

coimensurate with the area covered, the short response time necessary for 

effective warning, and the effective range of available observations (e.g.. 

Next Generation Heather Radar). These human factors must be paramount in 

evaluating field service structures proposed for the modernized NHS. 

Ueather Forecast Offices 

The Committee has examined the various configurations of the Ueather 

Forecast Office (WFO) network that have been considered and endorses the 

proposed network of IIS WFOs, which coincides with the expected effective 
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coverage of the new Next Generation Weather Radars (NEXRADs), a radius of 

around 200 kn from each unit. The efficacy of this network w111 be vali- 

dated by the Modernization and Associated Restructuring Demonstration (HARD) 

to be conducted for one year in the midwestern United States around 1993, a 

schedule that Is In Jeopardy because of continued delays In implementation 

of the Advanced Weather Interactive Processing System. However, the 

Coanittee Is very concerned about a report that the Department of Commerce 

has decided to modify the HARD to test the efficacy of using about one-half 

as many WFOs as now planned while maintaining the current proposed network 

of 115 NEXRADs. 

Attempting to double the area covered by each WFO without a proportional 

Increase In staff on shift could seriously jeopardize the ability of each 

WFO to deal effectively with small-scale weather events over such a large 

area. Moreover, coordination of warnings with state and local government 

would also be degraded by doubling the area of responsibility for each WFO. 

Furthermore, a two-tier test would surely Increase significantly the 

difficulties Involved in using the HARD results in the certification process 

required by Congress. Finally, the need to transmit the full-resolution 

data from two or three remote NEXRADs to a WFO and to merge these data In 

'real time* for use by meteorologists, although technically feasible, would 

add significantly to the complexity, cost, and the time required to imple- 

ment both the MARD and, subsequently, the entire modernization. 

•  The Department of Conmerce should carefully reconsider Its decision to 

have the National Oceanic and Atmospheric Administration/National Weather 

Service conduct i two-tiered Modernization and Associated Restructuring 

Deaonstration because a configuration of significantly fewer than IIS 

Weather Forecast Offices will lead to serious degradation of weather 

services. Moreover, such an experiment would be much more complex and 

expensive, and would probably lead to a serious delay In the National 

Heather Service modernization. 

7 - 
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Hydrology in the National Heather Service Moderntzition 

The nation's need for Inproved management of water resources and more 

accurate flood forecasting will Increase during the 1990$. Modernization of 

the NWS presents opportunities for Improving hydrologlcal services on all 

time scales by taking advantage of the new observational technology and 

forecasting capabilities, and by enhancing the collaboration between 

•eteorologlsts and hydrologlsts. 

•  In light of the National Heather Service aodernlzitlon and restructur- 

ing, the workloads, responsibilities. Interactions, and cross-training of 

meteorological, hydroneteorologlcal, and hydrologlcal personnel planned for 

Weather Forecast Offices and River Forecast Centers should be examined 

carefully and redefined. 

Hew and Strcn9er Collaboration 

Strong and effective collaboration between the NWS and the academic 

conmunity, the private sector, and public institutions is necessary for the 

NWS to accomplish its mission to provide weather and flood warnings and 

public forecasts for the protection of life and property, as well as to 

improve its services. Thus, planning and fostering these collaborations 

must be an Important part of the NWS modernization. 

The success of the NWS in accomplishing its mission depends on the 

effective integration of the skills and knowledge of its meteorologists, on 

employing advancing technology for observing the atmosphere, on continued 

improvement in Its systems for transmitting Information and creating numeri- 

cal simulations and forecasts of atmospheric behavior, and on effective 

utilization of new and basic scientific understanding of the atmosphere. 

Clearly then, the effectiveness of the NWS is dependent on education, on 

technological development, and on scientific advances. Thus the Committee 

believes that the federal government must take a new view of the relation- 

ship among NOAA, the NWS, and the atmospheric sciences community, especially 

In the universities. An Important new component of modernization of the NWS 

- 8 - 



71 

should be a strong connltment by NWS and NOAA to strengthen their research 

partnership with the academic conmunlty. 

The Coanlttee agrees with the NWS Intent to collocate, to the extent 

possible, Weather Forecast Offices with universities offering undergraduate 

and graduate education In meteorology. Unfortunately, NWS efforts to 

Inplement this Ideal situation are being Impeded by lack of a high-level 

federal policy on collocation and by ponderous procurement procedures that 

delay and mitigate against the necessary coimitments. 

•  The Administration and Congress should adopt a policy that fosters the 

collocation of as many Weather Forecast Offices as possible on university 

ca>puses with atmospheric science departments. 

The Connlttee believes that more intimate and effective collaboration 

between the NWS and the universities in education and research would greatly 

benefit both parties and the nation. 

i  The National Oceanic and Atmospheric Administration and the National 

Weather Service should implement enhanced collaboration with universities in 

the ataospheric and hydrologic sciences, in both education and research. 

The private sector provides much of the new technology now being 

implemented In the NWS modernization and also contributes to the techno- 

logical advances on which operational Improvements are based. The primary 

sources of weather forecasts and warnings for the general public are the 

mass media: television, radio, and newspapers. Clearly, maintaining effec- 

tive collaboration with the mass media is crucial, and any inadvertent 

actions that might impair linkages between the NWS and the media would have 

serious impacts on the safety and well-being of the populace and on the 

coamercial sector as well. Private weather services, which provide a 

variety of services regionally, nationally, and even worldwide, constitute 

another major Interface between the NWS and the general public or other 

elements of the private sector. Thus although these components of the 

private sector are providing many important services today, they will become 
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even pure Important In the en of the modernized NWS. Increased attention 

to collaboration with the private sector will be required as modernization 

of the NWS continues. 

•  To ensure that the association between the National Weather Service and 

the private sector functions saoothly and efficiently to the best advantage 

of all parties. Including the general public, the constituent affairs 

activities of the National Weather Service should be strengthened; the 

Constituent Affairs Officer should act as an ombudsman for the private 

sector to the Assistant Administrator of the National Oceanic and Atmo- 

spheric Administration for Weather Services, coordinate program changes with 

the private sector, obtain its inputs to National Weather Service planning 

and evaluation, and arbitrate or resolve conflicts as they arise. 

Coimiunity preparedness Is essential to save lives and minimize property 

damage during severe weather situations. The critical roie of the NWS is to 

participate actively in preparedness planning and then connunlcate both to 

state and local governments, and to the public, the seriousness of specific 

weather situations. A leadership role is necessary, and the Committee 

believes that a limited, part-time approach to this key function is entirely 

inadequate. 

•  To ensure adequate conniunity preparedness, professional staff tlae 

equivalent to a full-time person should be provided at each Weather Forecast 

Office to work with state and local governments and other involved agencies 

in preparing plans for the comnunlty's response to severe weather. To 

maintain liaison with public institutions and to assist in conmunlty 

preparedness, the federal government should consider retaining, with limited 

staff, nost weather service offices now planned for closure. 

Implementation Process 

The NWS has done a commendable Job in planning its modernization. A new 

matrix organization is in place and top management staffing is complete. 

Since the completion of the Conmittee's report, NOAA has announced its 
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Intention to establish a centralized systems program office that would 

assume responsibility for the development and procurement of the new systems 

for the NWS modernization. However, the Committee believes that its 

conclusions and recoimiendatlons are still germane although some of them may 

now be applicable to the new NOAA systems office rather than the NWS. Both 

NOAA and the Department of Commerce appear to have a shortage of staff to 

provide administrative support, such as procurement and personnel, and to 

handle the external contacts with Congress, user groups, and the public that 

are essential for implementation of the modernization and associated 

restructuring. Moreover, the Committee Is concerned that the project 

management, engineering, and support staff may not be as strong as required 

for an effort of this magnitude. 

It appears to the Committee that the NWS lacks an overall policy for 

configuration control of large systems and for the development and mainte- 

nance of complex software. System engineering in the NWS environment is 

vital because of the phased development and because NWS systems must remain 

operational during upgrading and modernization. 

• The National Weather Service should establish overall policies and 

procedures for the development of major systems, including consideration of 

the Interaction between systems, and establish software development and 

•alntenance standards. 

Overall, the Committee is Impressed with the progress that has been made 

In developing hardware and preparing for field installation. Delays In 

procurement and funding constraints for the Advanced Weather Interactive 

Processing System (AWIPS) are of serious concern, as are the troublesome 

delays In software and hardware for the Next Generation Weather Radar. 

Concluding Recoimendatlons 

• The success of the National Weather Service modernization requires an 

Increased cotmltment of resources and personnel to the many scientific, 

- 11 



74 

t«chn1c*1, and organizatlonil challenges Involved. Parslaony now Hill be 

expensive later. 

•  The National Oceanic and Ataospheric Administration, the Departaent of 

CosKrce, the Office of Hanageaent and Budget, and the Congress should 

provide more realistic budgeting and funding for the National Oceanic and 
Ataospheric Administration's operational satellite systens In order to 

realize the full potential benefits of the National Heather Service aodern- 

izatlon and associated restructuring. 

That concludes my prepared statement, Mr. Chalman. I w111 be happy to 

answer any questions the coimlttee may have. 
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Mr. ScHEUER. Thank you very much, Dr. Hosier, for a very 
moving and eloquent statement. 

You were talking about the extension of the service down to the 
city or community level, the dissemination level. Is that a part of 
the overall schema? 

Dr. HosLER. It is part of the overall plan, but I think that be- 
cause of the difficulties and the complexities of the hardware sys- 
tems and the software that has to go along with it and getting the 
materials manipulated for the forecasters to use, there has perhaps 
not been as much emphasis on that aspect of it as some of the 
people on the committee and myself would probably advocate. 

Mr. ScHEUER. I don't know how much emphasis it has received, 
but I think it ought to get a hell of a lot of emphasis because, from 
my experience, it is one thing to develop all of the sophisticated in- 
formation, but it is another thing to get it out there and to have 
the human systems of communicating it through every communica- 
tions device that we have, whether radio, television, newspapers, 
cable, or whatever, all of them. If we don't do that, we are failing 
to really take full advantage of the information that we are spend- 
ing ultimately billions of dollars to aggregate, if you don't get it out 
there to where the people are. 

Dr. HosLER. You are absolutely right. I was even a TV weather- 
man for 12 years and I know a little bit about that disseminating 
business. 

I don't think that the American public over the decades have 
been as well served in this respect as they might be. There is a lot 
of information and was a lot of information that was held relative- 
ly close to the chest, so to speak, and perhaps not as much effort 
was made to educate that constituency out there that does the re- 
laying of the information to the public. 

There is a free speech issue here. There are times when you 
would like to tell them they are not doing it right and to do it dif- 
ferently, but under our laws and our Constitution, they are permit- 
ted to do what they want any way they want to. I am afraid that 
sometimes the public is not well served by some of the communica- 
tors that are interfacing with the public. 

Mr. ScHEUER. Who are the communicators that you are speaking 
of? 

Dr. HosLER. I am speaking of disc jockeys, of TV weatherpersons 
who are not always professionals, and who are not always as con- 
scientious about the product they put out along the weather line as 
they are about getting the commercials correct. 

The information is not always timely that is put out. They have 
the facility to be more timely by being in touch with the National 
Weather Service and getting more timely data, but sometimes that 
is not done as well as might be done. 

There is some slippage there now, and I think this can be im- 
proved upon with a close coordination and cooperation between the 
weather service and these media elements that are the ultimate 
disseminators. 

Mr. ScHEUER. That is radio, television, press, and so forth? 
Dr. HosLER. And probably cable in the future, and interactive 

computing systems. I foresee a day when the types of data that this 
system will deliver will enable you to punch in on your home com- 
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puter and put onto your television something that says: you are 
here, and will show you where the thunderstorm or the severe 
weather or the flooding is, and where it is going to be for the next 
hour or two and where you are with respect to that. 

I think that is within our grasp at this time. Once we have these 
wonderful products that this modernization will give us access to, I 
think they will be seized upon by the media and by entrepreneurs 
and placed in our homes, in aircraft—I foresee that, in the cockpit 
of an airplane, they will be able to call up whatever it is they 
would like to see in the way of clouds, turbulence, severe weather, 
hail, and so forth. 

Mr. ScHEUER. Boats? 
Dr. HosLER. That's right. I think we have only scratched the sur- 

face in that respect. 
Mr. ScHEUER. Dr. Hosier, are the schedules realistic that are 

being planned by the National Weather Service for all of these de- 
velopment programs that you have heard about today? Are they re- 
alistic and reasonable? 

Dr. HosLER. Yes; I think they are realistic, but again, I don't 
think anyone can adequately foresee a software problem in a com- 
plex system like this or other complications that may develop, or 
the legal and flnancial problems that may ensue if someone under- 
bids on a system and has trouble delivering within that price. But I 
think that the schedules that were laid out by the planners initial- 
ly were realistic schedules and sensible schedules. 

Mr. ScHEUER. I take it that you are in touch with the academic 
and scientific community in this country. Are they being involved? 
Is their expertise, imagination, and talents being involved? Have 
they been involved in a good scientific collaboration effort to 
achieve the goals, to help provide input to achieving the goals of 
the modernization and restructuring of the National Weather Serv- 
ice? 

Dr. HosLER. Yes; I would have to say that, in the science of mete- 
orology, it is a relatively small community and there is always very 
close integration of the people. Transfer of information is very 
rapid. The American Meteorological Society meetings and the offi- 
cers of that society—and many weather service personnel are in- 
volved in the science and in the professional society. 

There is a very good intermingling of people and ideas. In fact, 
the University of Oklahoma has been thoroughly involved in the 
development of the prototype system in Norman, Oklahoma. Many 
professors and graduate students are working on and have worked 
on parts of this system as it came along, and they will in the 
future. 

We have advocated in our report, and the weather service, in a 
foresighted manner, has tried in every area possible to co-locate 
these weather forecast offices with universities to make sure that 
the university people being trained have access to this sophisticat- 
ed equipment and information and to make sure that the people in 
the weather service have access to the ideas and the developmenlts 
as they come along within the university community. 

I think that there are things we can do to promote that flow of 
information and interchange or to discourage it. I think that is 



77 

well recognized on the part of the weather service and the universi- 
ty community. There is a relatively good flow there now. 

Mr. ScHKUER. Okay; thank you very much, Dr. Hosier. You were 
really a very effective and creative and resourceful witness. We ap- 
preciate your testimony and your patience very much. 

Dr. HosLER. This month is the 44th anniversary of my first testi- 
mony before a Cbngressioned committee. 

[Laughter.] 
Mr. ScHEUER. Well, mazeltov. Thank you. 
The hearing is adjourned to reconvene at the call of the Chair. 
[Whereupon, at 3:55 p.m. the subcommittee adjourned, to recon- 

vene at the call of the Chair.] 
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Notice 

Sbce the completion of this report by the Committee on National 
Weather Service Modernization, the Department of Commerce (National 
Oceanic and Atmospheric Administration, NOAA, 1991b) has announced that 
it is 'creating a new advanced system acquisition ofBce which will provide an 
utegrated system development and procurement capability within NOAA. 
Both the National Weather Service's modernization system procurement and 
the Next Generation Geostationary Operational Environmental Satellite 
(GOES-Next) system development and procurement will be the responsibility 
of the new office.* Althoi^ details of the reorganization had not been 
announced by the end of January 1991, the Committee understands that the 
new advanced system acquisition office will report to the Commerce Deputy 
Undersecretary for Oceans and Atmosphere. As reflected in this report, the 
National Weather Service (NWS) is currently responsible for the development 
and procurement of systems required for the modernization. The National 
Environmental Satellite, Data, and Information Service (NESDIS), together 
with the National Aeronautics and Space Administration, is now responsible 
for the development and procurement of the GOES-Next satellite system. 
(Both NWS and NESDIS are major line componenU of NOAA.) 

Although this reorganization undoubtedly will affect the future work of 
the Committee, it believes that the conclusions and recommendations in this 
report are still germane; however, some of them may now be applicable to the 
new NOAA systems office rather than to NWS or NESDIS. 
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Preface 

The National Weather Service (NWS) is engaged in a dramatic transfor- 
mation involving new sources of information about the atmosphere, new ways 
of using that information effectively and making it available to a wide commu- 
nity of users, and new ways of providing the forecasts and warnings that will 
lead to enhanced protection of life and property. This effort follows more 
than a decade of planning based on recent sdendfic and technological devel- 
opments. 

In its report Technological and Scientific Opportunities for Improved 
Weather and Hydrologicai Services in the Coming Decade, the Select Commit- 
tee on the National Weather Service of the National Research Council (NRC, 
1980) pointed out scientific and technological opportunities for substantial 
improvement in the quality and quantity of the nation's weather and hydrolog- 
icai services, mduding the timely warning of hazardous weather and flooding. 
According to the National Oceanic and Atmospheric Administration (NOAA), 
this report encouraged and assisted NOAA in moving toward implementation 
of plans to modernize and restructure the NWS. Subsequently, a study panel 
of the NRC (1987) reviewed the status of the development of potential 
technological components of a modernized NWS and the planning at that time 
for modernization and the associated restructuring. The report was generally 
supportive of both the technological developments and the plans for imple- 
mentation. 

In response to Department of Commerce budget requests to move ahead 
with the modernization and associated restructuring, the U.S. Congress (1988) 
passed and the President signed Public Law 100-68S, lltle IV of «Uch set 
forth guidelines for planning the NWS modernization and restructuring, as 
well as for reporting and certifying proposed actions to Congress. In accor- 
dance with this law, the Department of Commerce issued a Strategic Plan for 
the Modernization and Associated Restructuring ofAe National Weather Service 
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(DOC, 1989). In July 1989, NOAA requested that the NRC establish a review 
committee on the modernization 4od associated restructuring of the NWS 
(Appendix A). The NOAA proposed that the review committee function 
throughout the national deployment of the new technology and the transition 
to the new struaure of the NWS, a period expected to extend into the mid- 
1990s. 

The NRC agreed to establish a committee to help ensure 

• the implementation of the most cost-effective levels ot technical systems 
and services by asses.<ing the availability, applicability, and timing of appropri- 
ate underlying technological and scientific capabilities; and 

• the successful demonstration and acceptance of the modernized and 
restructured NWS operations by reviewing test, demonstration, and certifica- 
tion plans, and by independently reviewing the data collection and interpreta- 
tion processes. 

The NOAA executed a contract for this activity on December 29,1989, and 
the NRC established the Committee on National Weather Service Moderniza- 
tion. 

The Committee held its Grst meeting on February 21-22, 1990, and a 
total of five meetings during that year. Its work is being supported by the 
Conunittee on Meteorological Analysis, Prediction, and Researdi of the NRC 
Board on Atmospheric Sciences and Climate (Appendix B). The two commit- 
tees met jointly in June. In addition, individuals and groups oi members of 
both committees, along with NRC staff, have held discussions on specific 
details «ith personnel and contractors oi the NWS. This first report of the 
Committee presents the results of its work during 1990. In addition to taking 
a broad overview of the modernization and associated restructuring, the 
Committee examined in more detail selected areas in which near-term deci- 
sions by NOAA are contemplated or needed. The Committee will continue 
to examine the planning and implementation of the NWS modernization and 
associated restructuring, and will present additional conclusi<»s and recom- 
mendations in subsequent reports to be issued at least annually during its 
lifetime. 

The members of the National Weather Service Modernization Commit- 
tee are pleased to be able to contribute to a 'new National Weather Service' 
(ot this nation. 
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Summary 

Since World War II, significant improvements have been made in the 
prediction of large-scale weather features (high pressure areas, large storms) 
owing to increased knowledge of atmospheric processes, new observational 
techniques such as radar and satellites, and the advent of large computers and 
numerical prediction models. However, improvements in the forecasting and 
warning of smaller-scale phenomena (hurricanes, severe thunderstorms, 
tornadoes, flash floods) have been less dramatic Yet recent scientific 
advances m the understanding of these phenomena and new c^>abilities to 
observe and rapidly process information on these smaller scales (from a few 
to several hundred miles) now permit a major advance m weather service to 
the nation. 

As a result, the United States has launched a bold and innovative 
program to modernize the National Weather Service (NWS), a major compo- 
nent of the National Oceanic and Atmospheric Administration (NOAA) of the 
Department of Commerce. The modercization invtrfves new observational 
technology, powerful new information and forecast systems, and a new organi- 
zational structure. It promises to provide a dramatic improvement in weather 
services to the nation, mduding more accurate and timely predictions of those 
weather events that have regular and dramatic impact oo both private and 
public activities. 

Modernization of the NWS thus offers great opportunities to the nation, 
but it is also a complex undertaking. The National Weather Service Modern- 
ization Committee of the National Research Council (NRQ endorses the 

At the fcquMt of NOAA, ibc Natioiul Rcseaith Couacil fttihlwhwt a review eoainittec oa 
the moderaitatioii and aMociaicd mtnictuhng of the NWS. This fint lepott of the Committee 
pretents the icnlis of ia «oft diuiBi 1990. The Committee will continue its leview and will 
pretent additioiial finding and leeommendatiooa ia subaequeat icpoili. 
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organiTirionil approach and hnplemeotatioB phikwophy of the NWS, but 
recognizes the chaUeages ahead; success wiO depead oo the oootiauity of 
cfrnng If arff r<hip nfgnciA managym^wt anH rJ %Afr^n%tm r^trmrf**   AhtuMigh 

the Comminee is impressed with the progress made by the NWS, it is also 
cognizant of the commitment required by the federal govemmeat, NOAA, and 
the NWS to complete successfully the modernization and revitalization of the 
nation's weather services. The recooimendations presented in this report are 
inteoded to be supportive of the national effort and to increase the possibili- 
ties of success. 

• The success of the National Weather Service •odemlxatloarcqalret an 
Increased coamitBcnt of resources and personnel to the nuny sckntUIc, 
technical, and organliattonal fhallfngn Involved. PnrslBony now will be 
expensive later.* 

• The National Weather Scnicc Bodemlzation rc^nires the devdopBcat 
nnd hnplcmentatioa of coaplcx observation nnd Informntlon lystcnu. 
Rigorous and crcntht manageoMat of the overall stmctarc nnd of the 
individual components of each of these systems is wtratial for aoeeesa. The 
system nuaagemeat capabilities of the National Weather Service mast be 
ftreagthcacd through th* commitment of additional resources and persoancL 

• Moderaiation of the National Weather Service iavohcs a variety of 
adentiflc aad technical Issues aad cfaalleages. The Natioaal Weather Service 
and the Natioaal Oceaak aad Atmospheric Admlnbtratioa should crate 
technical advisory paaels for each of the m^or systems that contribute to 
the technological modcraixation. However, these paads caaaot sabotitate for 
the addltioaal resources aad personnel rccoauncaded. 

• Moderaizatioa mast contiauc beyond the implementation of systems 
now being procared. Provisioa should be asade to iacorpoTBte data from 
additional aew technology, snch as wiad profilers and a l^taiag detactioa 
network, and to take advaatage of sdentiflc drvdopmenta ns well as 
Inipioved compntationnl and infonsation q«teau as they becomi available. 

NEW OBSERVATION SYSTEMS 

The Next Generation Weather Radar (NEXRAD) system utilizes 
Doppler radar technology to provide improved estimates of predpitatioa 
amounts; to detect the transition between rain and snow; to track storm 

I appear ia Ibc taciioa oa biman aad I 
Chapicr& 
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movement and intensity, and to allow for earlier detection of the precursors 
of tomadic activity, thunderstorm development, and other important weather 
phenomena. The NEXRAD program is currently in a limited production 
phase. A number of software problems have been encountered and are in the 
process of being resolved. The Committee cannot judge how well NEXRAD 
will meet its technical and functional requirements until the test and evalua- 
tion {rfiase has been comfdeted. 

• Steps shoold be tekn to cuore the cootinncd devciopncnt and 
improvement of Nest Gcneratioo Weather Radar processing algoritluns as 
Mw developments and operational experience aocnmniate. The National 
Weather Service should develop a contlnning comprehensive training and 
education program so that the sidlls of the Next Generation Weather Radar 
maintenance and operational stafb, as well as the meteorologists and hydrol* 
ogists, reflect the ever-changing state of the art 

The Automated Surface Observing System (ASOS) network will provide 
the basic data required for severe weather, flash flood, and river forecasting. 
as well as for support of aviation operations. However, although the ASOS 
has some clear advantages over the present surface observation method in 
operational weather fcvecasting and warning, serious concerns exist about its 
use m monitoring climate as disnissed in the following section. The ASOS 
network will substantially increase the spatial resolution of surface observa- 
tions, but even greater resolution wll be needed for additional improvement 
in small-scale weather forecasting and warnings in the future. 

• Hie National Weather Service should identify other local and stote 
surface observation resooites; initiate efforts to acquire existing data and, 
as feasible, to improve the qnality and qnaatlQr of the data; and promote the 
development and installatioB of additional load and state ncfworfcs in data- 
sparse regions. 

The Next Generation Geostationary Operational Environmental Satellites 
(GOES-Next), now under development, will allow higher-quality and more 
frequent atmospheric soundings and cloud images to be obtained simulta- 
neously (only one or the other can be obtained from the current GOES). 
These a^ances are very important for improved prediction of severe storms 
and flash floods. Improvements now being developed io the free atmosphere 
temperature and humidity soundings acquired by NOAA polar orbiting satel- 
lites will also contribute to improved longer-range numerical forecasts. 
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Development and funding problems in the GOES-Next program may resuk 
in a delay until mid-1994 or later in reestablishment of the full two-GOES 
constellation, should there be a launch or spacecraft failure. The NOAA 
polar satellite system is in better condition, but continued funding constraints 
have decreased the availability of replacement satellites, thereby raising the 
threat of an interruption in observations in the event of launch or premature 
satellite failure. 

• ThcNatloBalOcean]caBdAtmofphcrfcAdmlBlstntioB,tbcDeputawnt 
of Commerce, the Office of Managemeot and Bodget, and the Congress 
should provide more reaiistic budgeting and ftandlng for the Nattooal Occ> 
•nic and Atmospheric Administration's operadoaal satellite systems in order 
to realize the f^il potential benefits of the National Weather Service modem- 
ixation and assodatcd RStnictarlng. 

VlabtUty and Integrity of the Climate Data Record 

The nation's climate record is a valuable resource whose viability must 
be maintained. Climate information is used in the design of structures, 
drou^t assessments, agricultural planning and assessment, and water manage- 
ment The possibility of dimate change as a result of human activity emfdu- 
sizes the need for a data record £rom which climate trends over the coming 
decades can be determined unambiguously (for example, see Committee on 
Earth Sciences, 1990; NRC, 1990b). The NWS is the primaiy organization 
engaged in observing and recording in situ weather information in the United 
States. It must ensure the accuracy and integrity of the weather information 
it gathers to fulfill its operational requirements; however, the Committee is 
concerned about the adequacy of NWS data to meet NOAA's climate require- 
ments. Modernization and restructuring of the NWS will affect the viidrility 
and integrity of the U.S. dimate data record, but it will also provide the 
opportunity to enhance this record significantly through the availability of new 
kinds of data; such opportunities should be examined by NOAA. Because the 
NWS has traditionally viewed its role as collecting observed data to prepare 
forecasts and warnings, data quality has been determined largely l^ these 
needs. However, the accuracy, continuity, and consistency required of 
observed data for climate studies are more stringent The Committee argues 
that the NWS must be concerned that its data satisfy the needs for consistent 
climate records as well as for forecasting. Because NWS modernization plans 



give little atteotioB to the issues of data management and the quality of the 
climate record, the Committee racommends* the following: 

• The National Oceanic and Atmospbcrk Administratioo tbould set the 
requirements for the climate data to be derived fhMn the modemiacd 
National Weather Service obscnrations, esUbUsh the role of the National 
Weather Service in generating these data, and ensure the availabili^ of the 
resources necessary for this purpose. The National Weather Service at all 
Icveb should recognize its responsibility to acquire a m^or portion of tlie 
national climate record; the preservatioa of data quality for climatic 
purposes should have equal priority with its mission of providing forecasts. 

NEW INFORMATION SYSTEMS 

Improved information systems are critical to the NWS modernization and 
associated restructuring. The key component of each modernized Weather 
Forecast OfBce (WFO) will be the Advanced Weather Interactive Processing 
System (AWIPS) supported by its associated communications system. The 
AWIPS at each WFO «all be the information system used by the meteorolo- 
gist on duty to prepare warnings and forecasts and to disseminate these 
products rapidly to the public and other users. The Committee is favorably 
impressed with the prototypes of AWIPS and the capabilities that are afforded 
to meteoroiogisU and hydrologists in producing warnings and forecasts. 
However, it is concerned with the steac^ slippage of the schedule for full 
implementation. Without this system, WFOs will be unable to use the new 
observational technology in an effective manner or to reduce sta£f through 
restrucruring «Ule increasing service effectiveness. Attention also must be 
given to providing adequate access by private meteorologists and weather 
services, and by imiversities to raw data and information from AWIPS. 

• The Admlnlstntion and Congress should take the necessary steps to 
•aintain the implementation schedule for the Advanced Weather Interactive 
Processing System and its associated communications. The National 
Weather Service, in consort with the university community and private sector 
•sers of National Weather Service data and information, should develop 
viable plans for broad access to the raw data and information that will 
become available via the Advanced Weather Interactive Processing System, 

*  Additioaal recomineadatioat ia this area •ppear ia Chtpter 2. 
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keeping la Bind the bcneflts inch coUaboratioa cnn provide to the goveni- 
Bent, UM public, and the private sector. 

Improved numerical forecast and guidance products, with higher space 
and time resolution, are required by the WFOs to improve their forecasts and 
warnings of small-scale weather features. In turn, these improvements neces- 
sitate continuing enhancement of computer capability and refinement of 
atmospheric models at the National Meteorological Center. 

NEW sTRucnnu: OF THE NATIONAL IVEATHER SERVICE 

A major purpose of the NWS modernization is to improve dramatically 
the short-term forecasts of significant weather events and warnings of severe 
weather. To achieve this aim, meteondogjsts and hydrologists must be able 
to observe their service domains continuously and must have a workload 
commensurate with the area covered, the short response time necessary for 
eCfective warning, and the effective range of available observations (eg.. Next 
Generation Weather Radar). These human facton must be paramount in 
evaluating field service structures proposed for the moderaized NWS. 

Weather Forecast Offices 

The Committee has examined the various configurations of the Weather 
Forecast Office (WFO) network that have been considered and endorses the 
proposed network of 115 WFOs, which coincides with the expected effective 
coverage of the new Next Generation Weather Radars (NEXRADs), a radius 
of around 200 km from each unit. The efficacy oi this network will be vali- 
dated by the Modernization and Associated Restructuring Demonstration 
(MARD) to be conducted for one year m the midwestem United States 
around 1993, a schedule that is in jeopardy because of continued delays in 
implementation of the Advanced Weather Interactive Processing System. 
However, the Committee is very concerned about a report that the Depart- 
ment of Commerce has decided to modify the MARD to test the efficacy ot 
using about one-half as many WFOs as now planned while maintaining the 
current proposed network oi 115 NEXRADs. 

Attempting to double the area covered by each WFO without a propor- 
tional increase in staff on shift could seriously jeopardize the ability of each 
WFO to deal effectively with small-scale weather events over such a large 
area. Moreover, coordination of warnings with state and local government 
would also be degraded by doubling the area of responsibility for each WFO. 
Furthermwe, a two-tier test would surely increase significantly the difficulties 
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bvolved in uung the MARD results in the certiGcatioa process required by 
Congress. Finally, the need to transmit the full-resolution data fitx>ni two or 
three remote NEXRADs to a WFO and to merge these data in 'real time' for 
use by meteordogists, although technically feasible, would add significantly to 
the complexity, cost, and the time required to implement both the MARD 
and, subsequently, the entire modernization. 

• The Department of Commerce shoald orcftally reconsider Its decbioo 
to have the Natiooai Ooeank and Atmospheric Adminlstntioii/Natiooal 
Weather Service conduct a two-tiered Modernization and Associated Restruc- 
turing Demonstration bccansc a conflguration of significantly fewer than 115 
Weather Forecut Offices will lead to scrioos degrvdation of weatlwr services. 
Moreover, such an experiment would be modi more complex and expensive, 
and would probably lead to a serious delay in the National Weather Service 
modemizatioa. 

Hydrology In the National Weather Service Modemixatioa 

The nation's need for improved management of water resources and 
more accurate flood forecasting will increase during the 1990s. Modernization 
of the NWS presents opportunities for improving hydrological services on all 
time scales by taking advantage of the new observational technology and 
forecasting capabilities, and by enhancing the collaboration between meteorol- 
ogists and hydrologists. 

• In li^t of the National Weather Service modemizatioa and restmctnr- 
ing, the woridoads, responsibilities, iatenctioas, and cross-training of 
meteorological, hydrometeorological, and hydrological personnel planned for 
Weather Forecast Offices and River Forecast Centers should be examined 
carefully and redefined.^ 

NEW AND STRONGER COLLABORATION 

Strong and eCTective collaboration between the NWS and the academic 
community, the private sector, and public institutions is necessary for the NWS 
to accomplish its mission to provide weather and Qood warnings and public 
forecasU for the protectioa of life and prc^erty, as well as to improve its 

1 AddhkMal feeoauDcadatioM arc iadudcd is the tetiem oa tjdictoff ia Gkapttr 4, 
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services. Thus, planning ind fostering these collaborations must be an impor- 
tant part of the NWS modernization. 

UBiveniUes 

The success of the NWS in accomplishing its mission depends on the 
effective integration of the skills and knowledge of its meteorologists, (» 
employing advancing technology for observing the atmosphere, on continued 
improvement in its systems for transmitting information and creating numeri- 
cal simulations and forecasts of atmospheric behavior, and on effective utiliza- 
tion of new and basic scientific understanding of the atmosphere. Clearly 
then, the effectiveness of the NWS is dependent on education, on technologi- 
cal development, and on scientific advances. Thus the Committee believes 
that the federal government must take a new view of the relationship among 
NOAA, the NWS, and the atmospheric sciences community, especially in the 
universities. An important new component of modernization of the NWS 
should be a strong commitment by NWS and NOAA to strengthen their 
research partnership with the academic community. 

The Committee agrees with the NWS intent to coQocate, to the extent 
possible, Weather Forecast Offices with universities offering undergraduate 
and graduate education in meteorology. Unfortunately, NWS efforts to 
implement this ideal situation are being impeded by lack of a high-level 
federal policy on coDocatimi and by ponderous procurement procedures that 
delay and mitigate against the necessary commitments. 

• The AdffllnlstntloB and Congress should adopt a policy that fostm the 
collocation of as many Weather Forecast Offices as poasibic oa nnivcrslty 
campuses with atmospheric sdence departncaU. 

The Committee believes that more intimate and effective collaboration 
between the NWS and the universities in education and research would greatly 
beneGt both parties and the nation. 

• The National Oocanlc and Atmospheric Adminlstntioa and tb* 
National Weather Scrvtcc should implement eahanoed coUaboratioa with 
nnivcrsitia in the atmospheric and hydrologic sciences, in both edncatioa 
and research. 
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Private Sector 

Tbe private wctor provides much of the new technology now being 
implemented in the NWS modernization and also contributes to the techno- 
logical advances on which operational improvements are based. The primary 
sources of weather forecasts and warnings for the general public are the mass 
media: television, radio, and newspapers. Clearly, maintaining effective 
collaboration with the mass media is crudal, and any inadvertent actions that 
might impair linkages between the NWS and the media would have serious 
impacts on the safety and well-being of the populace and <» the commercial 
sector as welL Private weather services, which provide a variety of services 
regjonally, nationally, and even worldwide, constitute another major interface 
between the NWS and the general public or other elements of the private 
sector. Thus although these components of the private sector are providing 
many important services today, they will become even more important in the 
era of the modernized NWS. Increased attention to collaboration with the 
private sector wiU be required as modernization of the NWS continues. 

• To ensure that the assocUtioB between the Natioiial Weather Scrvtee 
and the private sector fkinctiou smoothly and effldently to the best advan- 
tage of all parties, including the general public, tbe constituent aSiairs 
activities of the National Weather Service should be strengthened; the 
Constituent Affairs Officer should act as an ombudsman for the private 
sector to the Assistant Adminbtntor of the National Oceanic and Atmo- 
spheric Administration for Weather Services, coordinate program changes 
fdth the private sector, obtain its inpute to National Weather Service plan- 
ning and evaluation, and arbitrate or resolve coDHlcto as they arisc.^ 

Public Ittfltitntiou 

Community preparedness is essential to save lives and minimize property 
damage during severe weather situations. The critical role of the NWS is to 
participate actively in preparedness plamung and then communicate both to 
state and local governments, and to the public, the seriousness of specific 
weather situations. A leadership role is necessary, and the Committee 
believes that a limited, part-time approach to this key function is entirely 
inadequate. 

AdditioMl leeoaimeadatioM appear in the MctioB oa private wtathat tuviem, Cbmptu 5. 



• To ensure adeqiutc commuBity preparedocss, profcstiooal staff time 
cquhraieat to • AiU-tinc pcnoo sifould be provided at each Weather Forecast 
Office to work with state aod local govenunents and other lavolved agencies 
in preparing plans for the community's response to severe weather. To 
Balntain liaison with public institutions and to assist in commnnity 
preparedness, the federal government should consider retaining, with limited 
•taft, most Weatlicr Service Offices now planned for doawc 

IMPLEMENTATION PROCESS 

The NWS has done a commendable job in planning its modernization. 
A new matrix organization is in place and top management stafiBng is 
complete. However, both NOAA and the Department of Commerce appear 
to have a shortage of staff to provide administrative support, such as procure- 
ment and personnel, and to handle the external contacts with Congress, user 
groups, and the public that are essential for implementation of the modern- 
ization and associated restructuring. Moreover, the Committee is concerned 
that the project management, engineering, and support AMB may not be as 
strong as required for an effort of this magnitude. 

It appears to the Committee that the NWS lacks an overaO policy for 
configuration control of large systems and for the development and mainte- 
nance of complex software. System engineering in the NWS environment is 
vital because of the phased development and because NWS systems must 
remain operational during upgrading and modernization. 

• The Natlooal Weather Scnrice shoold establish overall policies and 
procedures for the development of m»ior systems, iodDdlng consideratioB 
of the intersctioB between systems, and esUhlish software development and 
maintenance standards. 

Overall, the Committee is impressed with the progress that has been 
made in developing hardware and preparing for field installation. Delays in 
procurement and funding constraints for the Advanced Weather Interactive 
Processing System (AWIPS) are the most serious concerns involving hardware, 
although there are stnne troublesome delays in software and hardware for the 
Next Generation Weather Radar.   The AWIPS situation poses a major 

'  Seven! tpeeilie reeomineMlatioM repfdinf ttafT iaciettei ifpear ia the MCtioa on huaan 
and fiiuiicUl retoutce* ia Cbipter 6. 
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problem m the Modernization and Associated Restructuring Demonstration 
and certification process that mud precede restructuring of the NWS. 

The Committee's study to date has not reviewed the system security and 
resiliency issues involved in modernization. It is apparent, however, that the 
NWS has concentrated on physical security and has not paid sufBcient atten- 
tion to the security of electronic access. 

• The Natioaal Weather Service should lalisiy itsctf that the sccnrity of 
its data systems will be adequate to preclude a breakdown ofariticnl services 
in the event of improper intervention, either intentional or iaadvcrteat, la ita 
data and commnnicatioiu lystens. 

The Committee is concerned about the plan to have only one meteorolo- 
gist on duty during the night shift at each Weather Forecast OfBce (WFO). 
The weather is no less life-threatening and Ham aging at night than during the 
day and evening. The concept upon wliich the NWS bases the feasibility of 
the proposed night shift staffing has not been tested successfully. Therefore, 
the Committee recommends:^ 

• The proposal to produce operational forecasts by computer that arc 
equal to or better than current manually produced forecasts and warnings 
should be demonstrated for a variety of weather conditions and locations. 
The new procedures should be operational and their efficacy established 
before the meteorological staff at a Weather Forecast OfBce is reduced to the 
proposed one person on tlw night shift An alternate operational plan for 
staffing the night sliift should be formulated for use until tlw proposed 
concept has been fully devdoped and proven. 

The Committee recognizes that many of the suggestions made in this 
report have a potential impact on the budget for the NWS modernization and 
associated restructuring. The additional personnel required temporarily to 
assist b modernization activities could save money in the long term. Although 
the solution proposed for the problem of limited forecast staff on the ni^t 
shift at the WFQi may reduce the overall savings visualized from restructuring 
the NWS unto the effectiveness of automation can be demonstrated satisfacto- 
rily, the Committee believes that this would be compensated by savings to the 

^  A related iccoaunendatioe appean ia the tectioa on operaboaal naff in Qmptu 6. 
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public and governments from reduced loss of life and destruction of property. 
The phasing of funds for NOAA satellites to ensure their continuity and for 
rectifying the current low incremental funding of the Advanced Weather 
Interactive Processing System program would also require an increase in near- 
term budgets but would probably reduce the overall cost of implementation. 

Although the Committee has not received detailed plans for certification 
to review, it offers two initial observations. First, specific comparisons of the 
quantity and quality of weather information, forecasts, warnings, and their 
prompt dissemination must be obtained, both during the Modernization and 
Associated Restructuring Demonstration and during the process of certifying 
the capabilities of any WFO to serve its area of responsibility. The Commit- 
tee believes that carefully constructed and unbiased comparisons will demon- 
strate a noteworthy improvement in the quality and accuracy of service. 
Second, to bcrease the credibility of the certification process in the eyes of 
user groups and Congress, it may be appropriate, at some stage, to mvolve an 
independent evaluation of the statistical and analytical measures developed 
during the initial operations of the WFOs as applied to each specific certifi- 
cation. 

n 
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1 

Introduction 

BACKGROUND 

Hie United States has launched a bold and innovative program to 
modernize the National Weather Service (NWS), a major component of the 
National Oceanic and Atmospheric Administration (NOAA) of the Depart- 
ment of Commerce. The modernization involves new observational technol- 
ogy, both at the surface and with weather satellites; powerful new information 
and forecast systems; and a new organizational structure. It promises to pro- 
vide a dramatic improvement in weather services to the naticm, including more 
accurate and timefy predictions oi those weather events that have regular and 
dramatic impact on both private and public activities. 

Modernization of the NWS thus offers great opportunities to the nation, 
but it is also a complex undertaking. The National Research Council's 
National Weather Service Modernization Committee endorses the organiza- 
tional approach and implementation {riiilosophy.c^ the NWS, but recognizes 
the challenges ahead; success will depend on the continuity of strcmg leader- 
ship, of good management, and of adequate resources. Although the Commit- 
tee is impressed with the progress the NWS has made, it is also cognizant of 
the commitment required by the federal government, NOAA, and the NWS 
to complete successfully the modernization and revitalization of the nation's 
weather services. 

BROAD RECOMMENDATIONS 

Recommendatioii: The success of the National Weather Service 
modernization requires an increased commitment of resources and 
personnel to the many scientific technical, and organizational chal- 
lenges involved Parsimony now will be expensive later. 

13 



102 

RccommcsdatioB: 77M National Weather Service modernization 
requires the development and implementation of complex observation 
and information systems. Rigorous and creative managemeru of the 
overall structure and of the individual components of each of these 
systems is essential for success. The system maru^ement capabilities 
of the National Weather Service must be strengthened through the 
commitment of additional resources and personneL 

Recommeiidatioo: Modernization of the National Weather Service 
involves a variety of scientific and technical issues and challenges. 
The Natioruil Weather Service arui the National Oceanic and Atmo- 
spheric AdrTtinistration should create technical advisory panels for 
each of the major systems that contribute to the technological mod- 
emization. However, these panels cannot substiaue for the addi- 
tional resources and personnel recommended. 

GOALS AND COMPONENTS OF THE MODERNIZAHON 

In its Strategic Plan for the Modernization arui Associated Restructuring of 
the National Weather Service, the Department of Conunerce (DOC, 1989) set 
the following goaL 

To modernize the NWS through the deployment of proven otxer- 
vational, information processing and communications technologies, 
and to estaUish an associated cost effective operational structure. 
The modernization and associated restructuring of NWS shall 
assure that the major advances which have been made in our ability 
to observe and understand the atmosphere are applied to the 
practical problems of providing weather and hydrotogic services to 
theNatioo.* 

The more specific goals set forth m the National Implementation Plan for the 
Modemizadon and Associated Restructuring of Ou NWS (DOC, 1990) are: 

• "Operational realization of a predictive warning program focusing on 
mesoscale mete<»t>logy and hjnlrology; 

• 'Advancement of the science of meteorology and hydrology; 

• *DeveIopment of NWS human resources to achieve maximum benefit 
from recent scientific and technological advances; 

• "User acceptance and support of NWS modemizatioB and associated 
restructuring service improvement objectives; 

• "Strengthening cooperation «ath the mass media, omversities, the 
research community and the private hydrometeorolopcal sector to oollec> 
tiveiy fulfill the nation's weather information needs frxMn provisioa of 

14 
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severe weather warnings and general forecasts for the public as a whole, 
«4uch is a Government responsibility, to the provision of detailed and 
customer specific weather information, which is a private sector responsi- 
bility, 

• 'Achievement of productivity gains through automation and replacement 
of obsolete technological systems; and 

• 'Operation of the optimum NWS warning and forecast system consistent 
with service requirements, user acceptability, and affordability.' 

Since World War II, signiflcant improvements have been made in the 
prediction of large-scale weather features (high pressure areas, large storms) 
owing to increased knowledge of atmospheric processes, new observational 
techniques such as radar and satellites, and the advent of large computers and 
numerical prediction models. However, improvements in the forecasting and 
warning of smaller-scale phenomena (hurricanes, severe thunderstorms, 
tornadoes, flash floods) have been less dramatic Yet recent scientific 
advances in the understanding of these phenomena and new c^wbilities to 
observe and rapidly process information on these smaller scales (from a few 
to several hundred miles) now permit a majc»' advance in weather service to 
the nation. 

As a result, the NWS is engaged in a dramatic transformation mvolving 
new sources of information about the atmosphere, new ways of employing that 
information efifectively and making it available to a wide community of users, 
and new ways of providing the forecasts and warnings that wiU lead to 
enhanced protection of life and property. This modernization of the NWS 
oGTers great opportunity to the nation. 

The successful implementation of four key components of the moderniza- 
tion initiative is essential to realize its full potential Modernization requires: 

• more powerful observation technology, including Dealer radar, auto- 
matic observing systems, and enhanced satellite systems now being 
develc^ied, as well as new systems such as wind profilers and a lightning 
detection network, that together will produce unprecedented, high- 
resolution, condnuing information on the state of the atmosphere; 

• more powerful systems and concepts for transmitting this information, 
converting it into forecasts and warnings, and making timely information 
about the atmosphere available to a variety of users m the public and 
private sectors; 

15 
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a new orgaoaizationa] structure that enhances the potential for service to 
the public by taking advantage of the collective skills of a highly trained 
cadre of professional meteorologists; and 

a new commitment to collaboration with the universities and the private 
sector in meteorology to enhance the understanding of the atmosphere, 
along with the development of effective new applications of atmospheric 
knowledge to ensure the continuing evolution of weather service capabili- 
ties in the decades ahead. 

The NWS plans for modernization, which are summarized below, provide for 
all four of these key components. 

NEW OBSERVATION SYSTEMS 

Next Generation Weather Radar (NEXRAD) units utilize Doppler radar 
technology to measure the radial wind velocity in severe weather elements 
such as thunderstorms, to provide improved estimates of precipitation 
amounts, to detect the transition between rain and snow, and to track storm 
movement and intensity. The new radars also will allow for earlier detection 
of the precursors of tomadic activity, thunderstorm development, and other 
important weather phenomena. The NWS will operate 121 NEXRAD sys- 
tems, and the FAA and DOD will operate another 39, for a total of 160 
systems in a national network. This is a signifirant improvement in coverage 
and quality compared to today's radar network, m wfaidi most of the units are 
more than 30 years old. The NEXRAD program is currently in a limited 
production phase; full-scale production is expected to begin b 1991,' with 
completion of aU installations planned for 199S. 

Automated Surface Observing System (ASOS) units will be installed 
initially at more than 1000 locations in the United States in a cooperative 
program with the Federal Aviation Administration (FAA) and the Department 
of Defense (DOD). These units will provide surface weather information on 
a nearly continuous basb and in a uniform manner. The ASOS network will 
provide the basic data reqiured for severe weather, flash Qood, and river 
forecasting, as weD as for support of aviation operations. The automation will 
free personnel for other activities and allow future expansion of the network 
at much less cost than presently required with manual observations.  The 

' IttfttadfubiequeiiticbedukdaUiiathiieiMpterutftaaTVAUefiatftvlaiicMMlaMnM 
Jbr^i€MedtrfiljtitmmdAMtoeimtdKeumemrt^ilf*iNatlCHalW«aai£rStr»tee(POC,lSn). 
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ASOS units now are being produced and installed in the Geld with completion 
cjqpected in fiscal year 199S. 

Next Generation GeosUtionary Operational Environmental Satellites 
(GOES-Next) are under development, with the first launch oCBdally scheduled 
in 1992. The new GOES will allow atmospheric soundings and cloud images 
to be obtained simultaneously (only one or the other can be obtained from the 
current GOES). Both observations will also be of higher quality and resolu- 
tion. New images can be provided as frequently as every six minutes during 
severe weather conditions. These advances are very impcntant for improved 
prediction of severe storms and flash floods. 

Rccommendatioa: Modernization must continue beyond the imple- 
mentation {^systems now being procured Provision should be made 
to incorporate data from additional new technolo^, such as wind 
profilers and a lightning detection network, and to take advantage of 
scientific developments as well as improved compiaational and 
information systems as Oiey become available. 

NEW INFORMATION SYSTEMS 

The Advanced Weather Interactive Processing System (AWIPS) mil be 
the key component of each of the new Weather Forecast Offices (WFOs) and 
River Forecast Centers (RFCs) of the NWS. The AWIPS unit and its associ- 
ated communications will be the data integrator at each WFO, receiving high- 
resolution data from the observation systems; centrally collected data, analy- 
ses, and guidance products from the National Meteorological Center (NMC) 
io Suitland, Maryland; and products from the National Hurricane Center in 
Miami, Florida, and the National Severe Storms Forecast Center m Kansas 
City, Missouri This integrated and continuously updated data base is the 
source from which aD warnings and forecasts issued by the WFO will be 
prepared. The AWIPS, by providing fast-response interactive data analysis 
and display, will be the information system used by the meteorologist on duty 
to prepare warnings and forecasts and to disseminate these products rapidly 
to the public and other users. 

The AWIPS also will mdude a new communications system to support 
NWS operations; it will provide for: 

• Point-to-multipoint distribution of centrally collected or produced con- 
ventional and satelUte data, analyses, and guidance products to the WFOs. 
This function is part of the NOAAPORT data access concept whereby NWS 
and other NOAA products, including oceanographic and environmental data, 
will be delivered to external users, both private and public. 

17 
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• Pomt-to-point networldog of <he WFOs, RFCs, NadouJ Centen, Auto- 
mated Surface Observing System, and other observatioa sites. 

• Multipoint-to-point collection at the NMC of the locally produced data 
and products for use in numerical weather forecasting, international data 
exchange, and data archiving. 

The AWIPS definition phase is drawing to a dose; the two-year development 
phase will start in fiscal year 1992. The deployment phase is expected to 
begjn in fiscal year 1994 aiid to extend well into die latter half of the decade. 
The key pacing item for full implementation of the NWS modernization and 
associated restructuring is AWn>S. 

More powerful super computers at the NMC are critical to improving 
the accuracy of niunerical weather forecasts, particularly at the smaller scales 
of atmospheric motion. Numerical models of the atmosphere must run on 
large, high-speed computers to have the spatial resolution and timeliness 
needed in today's weather forecasting. The requirements for computer- 
generated guidance products in support of forecasting severe storms are 
significantly increased over those previously needed. For example, a high- 
resolution model, with a horizontal resolution of 30 km and improved physics, 
is now being developed that requires a mudi larger computer capability than 
the Oass VI computers previously used at the NMC for models with a 
resolution of 85 km. The first Class Vn computer was installed at the NMC 
in 1990. The NWS hopes to obtain budget ^>proval soon for a second super 
computer at NMC 

NEW STRUCTURE OF THE NATIONAL WEATHER SERVICE 

At present the main field forecast offices of the NWS are 52 Weather 
Service Forecast Offices (WSFOs) v^ose responsibilities are organized on a 
geographical basis; in many cases there is one WSFO per state. In addition, 
there are 197 smaUer offices, induding Weather Service Offices (WSOs) and 
Weather Service Meteorological Observatories, that take manual weather 
observations and, in the case of WSOs, issue local area forecasts and warnings 
based on the products of the WSFOs. Thirteen River Forecast Centers 
(RFCs), which primarily provide flood warnings and river stage and water 
supply forecasts, are located to cover the contiguous 48 states and Alaska. Six 
RFCs are collocated with WSFOs. The hydrology forecasts and warnings 
prepared by the RFCs are disseminated by the WSFOs and selected WSOs. 
The work of these operational field facilities is supported by the National 
Meteorological Center, the National Hurricane Cniter, and the National 
Severe Storms Forecast Center. 
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A fuodamental change in the structure of the NWS is planned as part of 
the proposed modernization. There wiU be 115 Weather Forecast Offices 
(WFOs) at locations determined primarily by the coverage of Next Generation 
Weather Radar systems to be installed nearby and not by political (e.g., state) 
boundaries. All the remaining WSOs and Weather Service Meteorological 
Observatories, other than those that will be converted to WFOs, will be 
dosed. The observing functions at these WSOs and Weather Service Meteor- 
ological Observatories will be automated. The forecast and warning responsi- 
bilities oi the WSOs to be closed will be assumed by the appropriate WFOs 
using the improved observation, information processing, and dissemination 
systems. The NWS expects that services to be provided to areas now covered 
hy WSOs scheduled for closure wiU be at least as good as those provided 
today. As at present, the Held forecast offices will be supported by the three 
national centers (National Meteorological Center, National Hurricane Center, 
and National Severe Storms Forecast Center) and the 13 RFCs. All of the 
RFCs will be collocated with WFOs. 

Concern about possible deterioration in local forecast and warning 
services with the closing or relocation of many of the existing NWS offices led 
the U.S. Congress (1988) to include in Public Law 100-685 the provision: 
The Secretary [of Commerce] may not dose, consolidate, automate, or 
relocate any [WSO or WSFO] unless the Secretary has certified...that such 
action will not result in any degradation of weather services provided to the 
affected area.' 

NEW AND STRONGER COLLABORATION 

The current modernization of the NWS and its continuing improvement 
in the future are vitally dependent on collaboration with both the university 
community and the private sector. 

Universities are the prime sources of new meteorologists for the NWS 
and play a key role in training these future meteorologists in the use of new 
sdentific and technological developments. They are also the leading national 
source of the sdentific and technological advances upon which future improve- 
ments in NWS services depend. To perform these critical functions, the 
academic community requires access to data, analysis products, and the tech- 
nology used in the Weather Forecast Offices (WFOs). To facilitate this 
collaboration, the NWS is collocating several WFOs with university campuses. 
The NWS also proposes to increase collaborative development activities; 
however, so far these activities have not been adequately funded. The NOAA 
has entered into an agreement with the University Corporation for Atmo- 
spheric Research for a Cooperative Program for Operational Meteorology, 
Education and Training, whose stated purposes are (1) to provide mechanisms 
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to increase and improve the interactions between the academic and research 
communities and the operational services; (2) to enhance technology transfer 
to the operational services; and (3) to enhance the profesuonal development 
of operational meteorologists, hydrologists, and bydrometeorologists. 

The private sector provides much of the new technology now being 
implemented in the NWS modernization and also contributes to the techno- 
logical advances on which operational improvements are based. The most 
important role of the private sector is probably the prompt and wide dissemi- 
nation of NWS data, products, forecasts, and warnings, particularly to the 
general public Although the private sector does provide these services today, 
it will become even more important in the era of the modernized NWS. 
Moreover, the new technology being btroduced, particularly the Next Genera- 
tion Weather Radar (NEXRAD) acd the Advanced Weather Interactive 
Processing System, will require new dissemination capabilities. Therefore, the 
NWS is improving its communication and coordination with the private sector. 
It has selected three companies to collect and disseminate NEXRAD data. 
Increased attention to collaboration with the private sector will be required as 
modernization ci the NWS continues.. 

THE COMMirrEE'S ENDORSEMENT AND INTENT 

The Committee on National Weather Service Modernization has exam- 
bed the plans for these components b some detail, and commends the 
federal government and the NWS for creating a modernization plan that offers 
tremendous potential for enhanced service to the nation. The recommenda- 
tions presented b this report are btended to support that effort; to bcrease 
its likelihood of success; and to ensure a contbuing evdution of the national 
capability to enhance understanding of the atmosphere and to combine that 
knowledge with technological advances so as to ameliorate the effects of 
weather on both public and private activities. 
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New Observation Systems 

The key new observation systems in the NWS modernization are the 
Next Generation Weather Radar (NEXRAD), the Automated Surface 
Observing System, and the Next Generation Geostationary Environmental 
Satellites, which were described briefly in Chapter 1. The following sections 
contain a preliminary assessment of these systems; the Committee will provide 
additional assessments as the programs evolve. 

Other observational systems may contribute significantly to the modern- 
ized NWS. Two particularly important ones for forecasting and warning of 
severe weather events, because of the high space or time resolution of their 
observations, are wind profilers and a sferics network for iig>if«ing detection 
and analysis. A network of profilers wiU be tested during the Modernization 
and Associated Restructuring Demonstration (MARD) to be conducted in the 
midwestem United States around 1993. The results of the MARD will 
contribute to a future dedsion on operational implementation of profilers in 
the NWS. A private national lightning network now exists and is used by the 
NWS under a contract that ex{nres in March 1991. The NWS has initiated a 
competitive procurement action for the collection of lightning data through the 
MARD period. 

NEXT GENERATION WEATHER RADAR 
The first network Next Generation Weather Radar (NEXRAD; techni- 

cally, the WSR-88D) has been installed near Oklahoma City. Another is 
located at the NEXRAD Operational Support Facility (OSF) b Norman, 
Oklahoma and will remain an OSF resource for use in testing, evaluating, and 

Sreris tefcn to • mdio diitctioa-fiadiaf tyitem awd to detect tat loeuc Wghtningby i 
of the 'atiiiaiphcria* (cIcctnxnaiMtic ndiatioa) preduced ij li|iitain| OiaAMign. 
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enhanring the NEXRAD system. .The rate of instaUatioa had been pUnoed 
to bcrease gradnally to ooe per month by the end of 1991, then eventually to 
four per month in 1994. Originally, a period of one year had been planned 
between installation of the Limited Production Phase radars and initiation of 
the full production phase, to allow for a thorough and complete operational 
evaluation. No time is cnrreatly available because of slower-than-antidpaied 
progress in the early phases of procurement and software development 
problems. Thus Snal testing and evaluation must take place in 1991, just prior 
to acceptance of the NEXRAD systems at the OSF and Oklahoma City. 
However, neither the installation of the radar nw the engineering acceptance 
of the system establishes that it is actually operational in the meteorological 
sense. That happens, as is the case for all new elements in the NWS modern- 
ization, when the radar is operationally ready and is certified to be fully 
commissioned after training of the local staff. 

Stataa of Maior CoapooenU of the Neit 
Weather Radar 

Experience with NEXRAD units suggests that the hardware (transmitter, 
receiver, signal processor, and antenna) is robust and will prove to be reliable 
in the long term. There were reports of poor reliability during the NEXRAD 
Initial Operational Test and Evaluation, Phase D (IOT&E-2) (Air Force 
Operational Test and Evaluation Center, 1969). Some of this renilted from 
the fact that no changes, improvements, or fixes to the system were permitted 
during the approximately five-month IOT&E-2 process. Because of that 
constraint, repetitive failures of the same nature occurred throu^ioat the pro- 
cess during which corrective actions were not allowed. This is not a criticism 
of the process, but merely a recognition of the fact that in a normal opera- 
tional environment, appropriate corrective actions would have been taken and 
maintenance procedures revised. 

The IOT&E-2 process involves independent test and evaluation of the 
entire NEXRAD system to determine its operational effectiveness and suit- 
ability, to identify its deficiencies and enhancements, and to determine which 
items should be addressed during subsequent tests and evaluati<ni. Following 
are additional comments based on the IOT&E-2 report regarding functional 
performance and capatnlity, human engineering, software documentation and 
maintenance, and training. 

In the category of functional performance and capabiSty, significant prob- 
lems were encountered regarding the ability of the radar to generate auto- 
matically critical derived data reliably. These include, for example, effective 
range unfdiding and enor-free velocity draliasing A software errw ia the 
system prevented the range unfolding algorithm from working correctly, and 
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the ilgoritbm for velocity dealiasing was inadequate. An improved velocity 
dealiasing algorithm, similar to that being used in the Terminal Doppler 
Weather Radar application for the FAA, is being installed and the range 
unfolding software error has been corrected. 

It is now likely that a highly reliable algorithm for hail detection and 
quantitative hail measurement will not be available initially, but research at 
the National Severe Storms Laboratory of NOAA is expected to produce an 
improved technique. Also, the National Severe Storms Laboratwy is working 
on an improved mesocydone detection algorithm. 

These problems are not surprising; the development of the NEXRAD 
system was deficient in not providing for adequate prototype demonstrations 
in an operational environment similar to the experiments and programs that 
were undertaken as part of the Terminal Doppler Weather Radar develop- 
ment for the FAA. Nevertheless, the Committee is confident that these 
deficiencies can be corrected. 

Upgrades to the Next Gcneradoa Weather 
Radar Technical Reqalrencnts 

Another group of comments in the Initial Operational Test and Evalua- 
tion, Phase n (IOT&E-2) report dealt with human engineering aspects of the 
system. Most result fi-om inadequacies in the original NEXRAD Technical 
Requirements; they can be overcome, either through changes in the 
NEXRAD prime contract with UNISYS Corporation, or throu^ enhance- 
menu developed by the Operational Support Facility (OSF). The IOT&E-2 
report mduded a number of additional recommendations that also extend 
beyond the scope of the NEXRAD Technical Requirements. About one-half 
of the recommendati<»s state that the System Requirement Review Board of 
the NEXRAD Jmnt System Program OCSce has referred certain matters to 
its Service Report Enhancement Committee fw recommendations. It is 
presumably the responsibility of the Service Report Enhancement Committee 
to provide advice and recommendations regarcUng dianges to system require- 
ments. As mentioned earlier, such changes would have to be implemented 
either by modification of the ccmtract with UNISYS or by the OSF itself. The 
Service Report Enhancement Committee is appointed by NOAA, FAA, and 
the United States Air Force (USAF) to consider these recommendations and 
advise the NEXRAD Program CoundL' Presumably the NEXRAD Program 

* The memben of the NEXRAD Prognn Council arc the Aaitaat Adminiftntor of NOAA 
for Weather Servkec, the Comraaadcr of the USAF Air Weather Service, and the Deputy 
AHOciate Adminictntor of the FAA for Natioaal Ainpaee Sjincm DevelopmeaL 
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Cooaol would then £rect that specie eakaacemeab, n^cfc aiptiropriate, be 
impiemeated. 

Adequate directioe tnd resouroes viB be required tkrooghoot the life- 
time of the NEXRAD system to ensure the '^^^'^""»g development and 
operational implementatioo of new processiztg algorithms based oo "•^""f"' 
developments and operadooal experieace. 

Software documentatioo and maintenance is another important area. A 
number of the IOT&E-2 recommendations related to the system's software, 
its documentation, and its muntenance. Ultimate respoosibQity for system 
software maintenance rests with the OSF, and its leadership understands and 
accepts that responsibility. 

T^aiat^ 

Another dfss of Initial Operational Test and Evahudon, Phase II 
(I0T&E-2) recommendations concerns training. In respcwse, the NEXRAD 
Joint System Program Office and the NWS have adopted a revised approach 
to training NU'S personnel Training for system maintenance will take place 
in Kansas City, Missouri; training for system operations will take place at the 
Operational Support Facility (OSF) in Norman, Oklahoma. UNISYS will be 
responsiUe only for the initial training of NWS instructon (and perhaps for 
the first one or two operator courses). The NWS instncion will, in turn, be 
responsible for training weather service operatiooal and maintenance person- 
neL It is the Committee's understanding that the NWS instructors were 
selected carefully. A 14-week software course wiD be conducted at the OSF; 
UMSYS is also responsible for this course. UNISYS is currently placing 
considerable empha^ on its responsibilities for training and doounentation, 
and has appointed new people for these tasks. Thus the training deficiencies 
identified in the IOT&E-2 report are being addressed. Whether the training 
will actxully be effective b the subject of an evaluation process that will begin 
SOOIL 

Another issue related to training is continuing education. It appears that 
the OSF understands and is planning for its responsibilities related to initially 
training operates of the system and then to providing adequate training on 
system upgrades and changes as they occur. What is not explicitly included 
to date relates to procedural revisions. As the system matures, procedures are 
likely to change from time to time at many a[ the NEXRAD sites. It is essen- 
tial that the OSF standardize such changes and apprise operational stafif of the 
most effective procedures for fulfilling its responsibilities The NWS must 
develop comprehensive training and education programs such that its mainte- 
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nance, operational, meteordogical and bydrological %taHs remain current. 
This must become part of its ongoing long-range plans. 

Outlook and RccommendatioDS 

The current state of the development of the NEXRAD hardware is 
excellent. Its performance, even at this stage, gives great promise of providing 
a major improvement in forecasts and warnings. However, problems with 
completion of the operational software continue. As of December 1990, the 
initial operating capability software is not expected to be available until July 
1991. Clearly, results of the definitive engmeering tests, system function^ 
evaluations, and system reliability evaluations that remain to be completed will 
be very important. An essential focus of the test and evaluation phase will be 
the performance of the software. The Committee cannot judge how well 
NEXRAD will meet its technical and functional requirements until this phase 
has been completed. 

Recommendation: Steps should be taken to ensure 0ie continued 
development and improvement of Next Generation Weather Radar 
processing algorithms as new developments and operadonal oqteri- 
ence accumulate. 

Recommcndatioa: 77K National Weather Service should develop a 
continuing comprehensive training and education proffom so that the 
skills of the Next Generation Weather Radar maintenance and opera- 
tional staffs, as well as Ae meteorologists aiui hydrologists, reflect the 
ever-changing state of the art. 

AUTOMATED SURFACE OBSERVING SYSTCM 

The Committee does not have any specific comments at this time regard- 
ing the status of the development and installation of Automated Surface 
Observing System (ASOS) units in the NWS modernization. Although the 
ASOS aScn some dear advantages over the present surface observation 
method in operational weather forecasting and warning, serious concerns exist 
about its accuracy, representativeness, and system performance. The Commit- 
tee is also concerned about the quality and appropriateness of the ASOS data 
in terms of continuing the climate record and monitoring climate change. 
This aspect is disaissed in the last section of this chapter. Hnally, NOAA has 
not addressed the need to augment ASOS data to maintain the climate data 
record. 
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Need for Utc of Miamet Soorcea ot SwfMc Obtcrratioas 

The ASOS network of surface reporting sUdons will substantially 
bcrease the spatial resolution of the current surface reporting network, but 
even greater resolution will be needed for additional improvement b small- 
scale numerical forecast models (30 km horizontal resolution) being intro- 
duced by the National Meteorolqgical Center. Althou^ the observational 
resolution of Next Generation Weather Radar, the Next Generation Geosu- 
tionary Operational Environmental Satellites, and NOAA (polar orbiting) 
satellites is compatible with these models, quantitative surface observations are 
also required. Therefore, an era is beginning in which local and state observa- 
tions (eg., the Illinois State Water Survey network or the Oklahoma Climate 
Survey network) will become bcreasingly important as a cost-efBcient means 
of improving forecasts and warnings of small-scale weather events. Also, the 
use of these data to verify high-resolution forecasts undoubtedly will contrib- 
ute to even further improvements as systematic model errors and errors from 
highly localized effects are uncovered and correaed. 

Recommendatioa: The National Weather Service should identify 
other local and state surface observation resources; assess their quality 
and utility for operational use as adjunct data; prepare a national 
summary of the nation's high-resolution observing capabilities; assess 

• , ffte cost of acquiring and uppading the nation's hiffi-resobition 
surface observing capabilities; initiate efforts to acquire existing data 
and, as feasible, to improve the quality and quantity of the data; and 
promote the development and instigation of additional local and 
state networks in data-sparse repons. 

ENVIRONMENTAL SAIELUTES 

The Next Generation Geostationaxy Operational Environmental Satellites 
(GOES-Next) will play a particularly important role in continuously monitor- 
ing clouds and weather systems from above and increasing the number of 
measurements of fr«e atmosphere winds, temperature, and humidity, thus 
contributing to the improved small-scale, short-period forecasting and warning 
that is the primary focus of the NWS modernization and associated restructur- 
ing. Improvements now being developed in the free atmosphere temperature 
and humidity soundings acquired by NOAA polar orbiting satellites will also 
contribute to improved longer-range numerical forecasts. 

However, these developments are in the futwe. Today the nation has 
inadequate weather-observing satellites m orbit or available for launch to 
guard against the loss of satellite information owing to launch failure or delays 
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io the construction of additional sjJacecraft. The GOES system now has only 
one satellite in orbit rather than the two required to fulty cover the United 
States and adjacent ocean areas. This results from a launch failure at a 
critical time (GOES G in May 1986), as well as contmued delays in the 
development of the GOES-Next spacecraft (GOES I through M)} Although 
GOES 7 (launched m February 1987) is operating well, it will be five years old 
before the earliest first launch of the new series, GOES I, in 1992. The 
NOAA polar satellite system is in better condition with satellites in orbit, but 
continued funding constraints have forced delays in the availability of 
replacement satellites that certainly will be needed in the future. 

The GOES-Next delays resulted from serious problems in the 
development of two new instruments, a cloud imager and an atmospheric 
sounder, by ITT Corporation-Fort Wayne under a subcontract from the prime 
contractor, Ford Aerospace Corporation. Fortunately, development by Ford 
of the remaining parts of the spacecraft has gone well, but integration and 
testing can only proceed so far before the instruments being built by ITT are 
required. The delays have caused a major overrun in the Ford Aerospace 
prime contraa to produce and test the satellites. The contract is being 
managed by Goddard Space Flight Center of the National Aeronautics *nd 
Space Administration (NASA) for NOAA, and all funds come from NOAA. 
Although NASA believes that the worst of the development proUems have 
been solved and the principal task now is to keep instnunent assembly and 
test efforts on schedule, the same confidence has been expressed in the past 
and unexpected difSculties have suddenly appeared, forcing additional sched- 
ule slippage. 

The overrun situation plus the limitations in funds available to NOAA 
in the past have resulted in stop work and slow orders on GOES K, L, and M. 
As a result, the Committee is concerned that lieestablishment of the fiill two- 
GOES constellation may not take place until mid-1994 or later, should there 
be a launch or spacecraft failure with GOES I or J. Because the NWS 
modernization program depends on the GOES-Next satellites, along with the 
Next Generation Weather Radar, the Automated Surface Observing System, 
and the Advanced Weather Interactive Processing System, the fragility of the 
GOES program has the potential to delay the schedule for completion of the 
fuU modernization and restructuring. 

^ The cpacecnft are dwifMtBd MriaUy by letter bcfoic tauBch; after JSJEESM laimch iato 
oibit, the letter it chufed to a aumber lepretentinf the new lateUite's poaitioii in tbe aequenee 
of nicccttful launchet of that paiticuiar ictict of tatellitet (e^, GOES H becuM GOES 7 after 
is mocesful launch). 
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The NOAA polar orbiting sauUite lysten is in better technical condition 
than the GOES system. However, funding constraints in the polar program 
also threaten continuity problems in the event of launch or premature satellite 
failure. It also should be noted that KASA now procures commercial launch 
services on behalf of NOAA, not just launch vehicles as in the past This 
means that launch schedules will be far more diCBcuk to change due to the 
requirements of other users of the launch services, which will make quick 
replacement of failed satellites even more difBcuh than before. 

Recommendatioa: The National Oceanic and Atmospheric Admin- 
istration, the Department of Commerce, the Office of Management 
and Budget, and the Congress should provide more realistic budgeting 
and funding for the National Oceanic and Atmospheric 
Administration's operational satellite systems in order to reaUu the 
full potential benefits of the National Weather Service modemiiation 
and associated restructuring. 

VlABILrnf AND INTEGRnY OF THE CLIMATE DATA RECORD 

The nation's climate record is a valuable resource whose viability must 
be maintained. Climate information is used ra a variety of analyses and 
applications of economic value and importance to safety. These bdude the 
design of structures, drought assessments, agricultural planning and assess- 
ment, and water management The possibility of climate change as a result 
of human activity over the coming decades is another application; observa- 
tional strategies and capabilities must be developed that wiU provide a data 
record from which regional and global climate trends can be determined 
unambiguously. The requirements for these data have been considered by 
several national and international organizations (for eampk, see NRQ 
1990b), and data programs are being planned or enhanced by a number of 
U.S. agencies (Committee on Earth Sciences, 1990). 

Climate data come from many governmental and nongovernmental 
sources; however, the NWS is the primary organization engaged in observing 
and recording in situ weather infwmation in the United States. It must 
ensure the accuracy and integrity of the weather information it gathers to 
fulfill its operational requirements; however, the Committee is concerned 
about the adequacy of NWS data to meet NOAA's climate requirements. The 
NOAA (wUch mcludes the National Environmental Satellite, Data, and 
Information Service as well as the NWS) is responsible for the acquisition, 
integrity, storage, and timely availability of the weather and climate data it 
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acquires, as well as a substantial amount of such data from other federal 
i^ndes and other naticMis. 

Modernization and restructuring of the NWS will affect the viability and 
integrity (^ the U^. climate data record, but it will also provide the oppor- 
tunity to enhance this record significantly through new kinds of data not 
formerly available. For example. Next Generation Weather Radar dau can 
be used to derive improved estimates of time-integrated precipitation over 
most of the United States, an important cUmatological parameter. Also, the 
wind profiler data, because of the high frequency of observation, could provide 
new information on wind spectra. These and other opportunities to enhance 
the climate record should be fxamined by NOAA. 

The most direct impacts of the NWS modemizatbn and restructuring 
will arise from changes in observing locations and instrumentation. Changes 
of observing locations generally induce dianges in climate statistics that are 
larger than those arising from climate variability. Changes in instrumentation 
pose problems of consistency and accurate calibration between old and new 
sensors. In the case of automated remote measurements, these problems 
include the lack of manual supervision of equipment, u weD as the lack of 
direct viewing of weather events that are an integral part of the climate record 
such as statistics regarding summertime convection, distant thunderstorms, 
lightning, virga, and variable sky conditions. 

Because the NWS has traditionally viewed its role as collecting observed 
data primarily to prepare forecasts and warnings, data quality has been deter- 
mined largely by these needs. However, the accuracy, continuity, and consis- 
tency required of observed data may depend on «4iether the data are to be 
used in forecasting or climate researcL For example, a sli^ shift in the loca- 
tion of a thermometer will have little effect on weather forecasts but often 
produces a noticeable discontinuity in average temperatures at a station, «4uch 
clearly makes determining climate trends diffimit 

Given the evident need for high-quality data for climate studies and 
applications, the Committee argues that the NWS must be concerned that its 
data satisfy the needs for consistent climate records as well as for forecasting. 
The record should be as free as possible from avoidable bias. The slight 
additional costs are more than justified by the importance of the cUmate- 
related policy issues that the nation will face. Because NWS modernization 
plans give little attention to the issues of data management and the quality of 
the climate record, the Committee recommends the fdkiwing: 

RecommendatioB: The National Oceank and Atmosphtric Admin- 
istrationshouU set the rtquirementt for the dimau data lobe derived 

29 



118 

from the modemaed National Weather Service observations, establish 
the role of the National Weather Service in generating these data, and 
ensure the availability of the resources necessary for this purpose. 
The National Weather Service at all levels should recoffiize its 
responsibility to aajuire a major portion of Ae national climate 
record; the prtservadon of data tfuaUty for climatic purposes should 
have equal priority with Us mission of providing forecasts. 

Recommeadatioa: Criteria for the accuracy of the various data 
collection systems should be selected carefully with attention both to 
the needs of the National Weather Service arui to the quality of the 
climate record Limits on both raruiom arui bias errors for data syS' 
terns should be determirud by the requirements of science rather than 
by the technology of the measurement 

RecoomeBdation: When rtew instruments are broug^ into operation, 
there should be proof that their observations are within well-defined 
limits of the observations over the range of the record provided by the 
instruments they replace. This will require that new and old systems 
be operated simultaneously in an operational environment, for at least 
one year, at many locations around the country. Ideally, this simulta- 
neous operation should occur at every site where new equipmera is 
installed If the new equipmeru does not meet the requirements that 
ensure the irttegrity and viability of the climate record, then the 
National Weather Service must be prepared to modify it or find an 
alternative. 

RecoauDeodatioa: When instrument sites are changed, simultaneous 
operation at the old and new sites should occur until adequate statis- 
tics on Oie dLQerence of observadons between sites can be developed 
These statistics should be recorded carefully and made readily avail- 

RMOBuacadatloa: AuAorily should be given to an iruGvidual or 
iruUviduals at each site to question the accuracy of any observation 
system, arui allowance should be made for that individual or those 
individuals to study the problem and recommerui changes. The 
National Weather Service and its reward system should encourage 
individuals to ensure continuously the accuracy of data collection 
systems and of the climate record 

RcconuneodatioD: The National Weather Service should establish 
a network of observation stations in natuml arui undeveloped areas 
with the sole aim of acquiring baseline data for a long^erm climate 
record Consistency of the record over long periods should be the first 
priority.   Areas in which these stations are located must remain 
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natural and undeveloped; national parks would be candidate sites. 
This network will fit within the'currtnt Automated Surface Obserwig 
System propam with only modest additional cost 

The Committee plans to continue its examination of the NWS modern- 
ization as it relates to the climate record to help ensure a poutive impact on 
that record. 
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New Infonnation Systems 

Improved information systems are critical to the NWS modernization and 
associated restructuring. The key component of each modernized Weather 
Forecast Office (WFO) will be the Advanced Weather Interactive Processing 
System (AWIPS) supported by a new communications system that includes the 
NOAAPORT data access concept. Improved numerical forecast and guidance 
products, with higher space and time resolution, are required by the WFOs 
to improve their forecasts and warnings of small-scale weather features. In 
turn, these improvements necessitate enhanced computer capability and 
refined atmospheric models at the National Meteorological Center. 

ADVANCED WEATHER INTERACTIVE PROCESSING SYSTEM 

Extended developmental work by the Program for Regional Observing 
and Forecasting Services of the NCAA Environmental Research Laboratories 
in collaboration with the NWS has created the foundation for the AWIPS 
system. The Program for Regional Observing and Forecasting Services 
developed the Denver AWIPS Risk Reduction and Requirements Evaluation 
(DAR%) system as an experimental prototype of AWn>S. DAR^ units are 
DOW operating at the Weather Service Forecast Offices in Denver, Colorado 
and Norman, Oklahoma. The Committee was very impressed with the 
capabilities, versatility, and *user-friendliness* of the DAR% system and has 
a favorable impression about the equipment, the system, and the personnel 
developing it The Environmental Research Laboratories and NWS personnel 
devoted 10 years to planning, developing, and testing prototypes and appear 
to have thought through all of the necessary procedures and potential prob- 
lems. If unforseen problems are encountered, the personnel involved can be 
expected to resoNe them. 
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Tbe experience of the Program for Re^onal Observing and Forecasting 
Services and DAR^ has provided an excellent basis for proceeding with 
AWIPS. The definition phase 61 the AWIPS development, involving two 
competing contractors, is drawing to a dose. The Committee is pleased that 
AWIPS will use 'off-the-shelf hardware components and, wherever possible, 
a standard operating system and programming languages. This will facilitate 
the maintenance and future evolution of AWIPS. The two-year developmental 
phase with a single contractor is scheduled to begin early in fiscal year 1992. 

Attention must now turn to providing adequate access by private meteor- 
ologists and weather services, and by universities to raw data and information 
from AWIPS. In the case of private weather services, raw data are often 
needed to generate unconventional but hi^ily useful information and products. 
Universities provide a large pool of creative talent to derive new products and 
techniques, but they also require raw data to do so. Costs may be incurred 
in providing these data to the university community, but the returns will 
eclipse these costs as new information is produced. 

Recommendatloo: The Nadonai Weather Service, in ccnsort with Ute 
university community and private sector users of National Weather 
Service data and information, should develop viable plans for brood 
access to the raw data and information that will become available via 
the Advanced Weather Interactive Processing System, keeping in mind 
the benefits such collaboration can provide to Ae gpvemment, the 
public, and the private sector. 

The Committee is favorably impressed with the prototypes of AWIPS 
and the capabilities that are afforded to meteorologists and hydrologists in 
producing warnings and forecasts. However, it is concerned with the steady 
slippage of the schedule for full implementation. This has resulted in a two- 
phased approach. The AWIPS is essential to the conduct of the Moderniza- 
tion and Associated Restructuring Demonstration. Also, without this system, 
Weather Forecast Offices will be unable to use the new observational technol- 
ogy in an effective manner or to reduce staff through restructuring while 
mcreasing service effectiveness. 

RecommendatioB: The Administration arui Congress should take Ae 
necessaiy steps to maintain the implemeruation schedule for Ae 
Advanced Weather Interactive Processing System and its associated 
commurucations. 
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SUPER COMPtTTRS AT THE 
NATIONAL METEOROLOGICAL CESTOL 

To achieve the pnoMTf objedwe of moicnaatom. Weather Forecut 
Officti win aeed naiDencal «eaiher forecasa utd guidance prodocu fron the 
NatkxuJ Meteoroiogxal Center (NMQ tlux have a hig^ space and time 
resoiutioa than those aam aviilabk. The fint aew Class VH taper computer 
has been tnflaDed at the NMC, and an improved smaQ-tcak atmosp^ric 
computer model with a borizoota] resotutioo of 30 km and improved physics 
is being developed. Funds are being requested beginning in Steal ytu 1992 
for a second super computer to faciJitatc producdoo of more accurate numeri- 
cal forecasts of tmaOer-tcale weather »UW»»««*T and to provide ipcrcascd 
reliability through backup of the most important processing. Greater sophis- 
ticatioo Lo understanding tiie atmosphere, which will lead to improved, more 
complex models, and the rapidly growing volume of observatioes mandate the 
acquisition of the most advanced computational capability to realize additional 
forecasting improvements. Thus, computational firilitics must be continuously 
mi proved. 
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New Structure of the 
National Weather Service 

A major purpose of the NWS modernization is to improve dramatically 
the short-term forecasts ot significant weather events and warnings of severe 
weather. The new observation and information systems will noc merely 
repbce antiquated equipment but, rather, will provide new insights into the 
evolution of smaU-scale atmospheric systems, as well as provide longer lead 
times and precision in forecasting small-scale, short-duration weather events. 
Details about the weather that have been lost between stations on the ocmven- 
tional weather map will now be as viable as the large-scale weather systems 
observed sbce the days of Benjamin Franklin. Moreover a 12- to 24-hour 
forecast of convective weather somewhere in a region, can be updated with 
observations and forecasts of precise locations, intensities, and life cycles of 
specific weather phenomena with lead times of 30 minutes to six hours. To 
achieve this aim, meteorologists and hydrologists must be able to observe their 
service domains continuously and must have a workload commensurate with 
the area covered, the short response time necessary for effective warning, and 
the effective range of available observations (e.g., Neit Generatioo Weather 
Radar). These human factors must be paramount in evaluating field service 
structures proposed for the modernized NWS. 

WEATHER FORECAST OTFICES 

The Committee has examined the various configurations of the Weather 
Foreast OfiBce (WFO) network that have been considered and endorses the 
network of 115 WFOs proposed in the strategic plan (DOC, 1969). The area 
of forecasting and warning responsibility for each WFO within a llS-station 
network appears to be a reasonable compromise. This network configuration 
inO be validated by the Modernization and Associated Restructuring Demon- 
stration (MARD) to be conduaed for one year in the midwestem United 
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States arouad 1993, t schedule that is m jeopardy because of cootinued delays 
in implementation of the Advanced Weather Interactive Processing System as 
disnisscd in Oupter 3. However, the Committee is very concerned about a 
report that the I>epartment of Commerce has decided to modify the NiARD 
to test the efficacy of a two-tiered* network having about one-half as many 
WFOs as now planned while maintaining the current propoicd network of 115 
Next Generation Weather Radar (NEXRAD) units. 

Attempting to double the area covered by each WFO without a propor- 
tional increase in staff on shift could seriously jeopardize the ability of each 
WFO to deal effectively with small-scale weather events m the issuance of 
forecasts and warnings over such a large area. The Ccmimittee believes that 
a significant reduction io the total number of shift meteorologists will not be 
feasible until there are major advances in the quality and accuracy of small- 
scale numerical prediction models. Moreover, coordination of warnings with 
state and local government would also be degraded by doubling the area cA 
responsibility for each WFO.^ Furthermore, the 115-station WFO network 
configuration cmnddes with the expected effective coverage of the new 
NEXRADs, which has a radius (^ around 200 km from each unit Thus, each 
WFO can be located at or very near its associated NEXRAD system to take 
maximum advantage of high-resolution Doppler radar data for severe storm 
forecasts and warnings without the coat and complexity of relaying and 
remotely processing all of the data produced by each NEXRAD. The planned 
NEXRAD network (Figure 1) will provide nearly total coverage of the coter- 
minous United States, except for some gaps m the western United States 
where mountains block the radar signaL (Additional units will be installed in 
Alaska, Hawaii, and Puerto Rico.) 

In the two-tiered network alternative (about 50 WFOs and 115 
NEXRADs) proposed by the Department of Commerce for testing m the 
MARD, the Committee understands that those NEXRAD locations that are 
not also WFOs would perform radar observation functions and issue warnings. 
If the staff at the NEXRAD-only offices does not include meteorologists on 
each shift to utilize fully the new technology being introduced in moderniza- 
tion, there is a danger that these offices will not be able to produce warnings 
and local forecasts of the requisite quality. The oertiScation process (see 
Chapter 6) requires that the quality of the forecasts and warnings for aU areas 
of the United States, regardless of distance from a weather office, be at least 
as high as today even though the number of offices will be cut in half. To 
achieve this level of performance, the quality of the output of each office after 
the restructuring most be substantially ucreased to compensate for the reduc- 

Sec alfo diicuBiaa tad tecominenditioa in the fectkw on public iottinitioac is OuipterS. 
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tion in the number of offices.   Limited stafTing places this requiremeat in 
jeopardy. 

Conduct of the proposed test of the two-tier concept dearly would delay 
the MARO and add major complexities to an already difficult demonstration. 
For example, proper design of the demonstration would require isolating the 
personnel operating one kind of network being tested from those operating 
the other network so that the output of one would not influence the output of 
the other. Also, erroneous conclusions may be drawn from extrapolation of 
the MARD results to other geographic regions and time periods. Moreover, 
a two-tier test would surely increase significantly the difficulties involved in 
using the MARO results in the certification process required by Congress. 
Hnally, the need to transmit the full-resolution data from two or three remote 
NEXRAOs to a WFO and to merge these data in 'real time* for use by 
meteorologists, although technically feasible, would add signiScantly to the 
complexity, cost, and the time required to implement both the MARD and, 
subsequently, the entire modernization. 

Recomncadatloa: 7^ Department of Commerce should earefiUfy 
reconsider its decision to have the Nahonal Oceanic and Atmospheric 
Administration/Sational Weather Service conduct a two-tiered Mod- 
emizadon and Associated Restructuring Demonstration because a 
configuration of sipiificantiy fewer than US Weather Forecast Offices 
will lead to serious degradation of weather services. Moreover, such 
an aperiment would be much more complex and aperuave, and 
would probably lead to a serious delay in the National Weather 
Service modernization. 

HYDROLOGY IN THE NATIONAL WEATHER SERVICE 
MODERNIZATION 

The nation's need for improved management of water resources and 
more accurate Qood forecasting will increase during the 1990k Growth in 
population in the arid western United Sutes and increasing senutivity in aQ 
parts of the country to precipitation anomalies will result in demands on the 
NWS for more detailed and more timely hydroiogical forecasta. 

Modernization of the NWS presents two opportunities for improving 
hydrolopcal services: (1) The detailed quantitative precipitation measure- 
ments and forecasts that will become available through oew observatioaal 
technology and forecasting capabilities will significantly imprawe both flash 
flood prediction and regional runoff estimates that will also impact forecasts 
for lai^r basins. (2) The development of new forecast te^niques and more 
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powerful communications systems will promote better cooperation between 
the meteorologists producing forecasts and hydrologjsts than now exists, a 
deficiency highlighted by the executive summary of Hydromeuorotoffcal 
Service Operations for the 1990's (NWS Office of Hydrology, 1989). 

Each of the 13 River Forecast Centers (RFCs) will be collocated with a 
WFO after the NWS modernization is completed. Thus the Committee 
anticipates that proper integration of the new developments m hydrologjcal 
science and practice (NRC, 1991) and the capabilities being created by the 
modernization of NWS operations could provide greatly improved hydrok^cal 
services on all time scales. 

InteractloB of Weather Forecast Offices and Rhcr Forcca«t Ccaters 

Forecasting the effects of extensive and persistent rainfall associated with 
large-scale weather systems requires strong collaboration between Weather 
Forecast Office (WFO) meteorologists and RFC hydrologists. CurreiUly, RFC 
hydrologists use the temperature and Quantitative Precipitation Forecasts 
produced by meteorolog^ in the Weather Service Forecast Offices to 
prepare hydrological forecasts. The improved numerical weather prediction 
guidance expected in the 1990s should result in better utilization of Quantita- 
tive Precipitation Forecasts and temperature forecasts by hydrologists, thereby 
improving the quality of hydrological forecast services. 

Recommendation: Incorporation of improved Quantitative Predpito- 
don Forecasts and associated uncertainties into the hydrologfc models 
for short-range and long-term stream-flow forecasts is essential and 
requires coUaborative scientific investigation by Ae National Weather 
Serviu and the academic community. 

Cross-training of both meteorolopsts and hydrolo^sts wiD he^ to ensure 
optimum collaboration between RFC and WFO personnel during the prepara- 
tion of hydrological forecasts. The present lack of training m hydrology for 
meteorologists and the equivalent lade of meteorological training for hydrolo- 
gists have impeded collabwation. The planned assignment of cross-trained 
Hydrometeorological Analysis and Support personnel to RFCs and of 
hyidrometeorologists to many WFOs should promote this much needed 
interaction. 

Recommendatloa: ThtirUng programs in meteorological practices for 
Hydrometeorologxat Analysis and Support kydrologsts and in 
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l^dmloff for meteomlogistsshould be established to promote mad- 
mum interaction between Weather Forecast Office and River Forecast 
Center operational personnel 

Under the existing infrastructure of academic meteorology and hydrology pro- 
grams, the development of a hydrometeorology track seems difiRculL Perhaps 
the NWS can request that a group of universities investigate this issue further 
and recommend ways to implement the academic training of hydrometeorolo- 
gists. 

The mteraction in the 1990s of WFO meteorologists and RFC personnel 
during rapidly developing situations, such as flash flood events, is less clear. 
Meteorologists are responsible for issuing flash flood warnings; this is usually 
done without hydrological mput. Yet the hydrologist has important knowledge 
of river basins and the effect that given rainfall intensities have on basin 
runoff. Modernization of the NWS should facilitate mteractions between RFC 
and WFO personnel during these rapidly developing situations. The result 
will be improved weather and hydrological flash flood forecasts. 

Recommendatioii: Ifydrometeorological Analysis and Support Junc- 
tions at River Forecast Cetuers and the interaction of Hydrometeor- 
ological Analysis and Support personnel with Weather Forecast Office 

• meteorologists require cUaificadon and better definition, espedalfy as 
ihty relate to flash flood situations. 

New techniques are emerging that can improve flood forecasting in small 
basins. However, NWS professionals must have the knowledge and tools to 
take advantage of this capability. For example, in addition to developing 
expert systems to select proper algorithms for converting Next Generation 
Weather Radar infmmation to rainfall amounts, the opportunity now exists to 
use first prindi^es and actually calculate the rainfall intensity based <» diver- 
gence measurements. Sudi calculations, using radar and other data, can 
validate the use ol a particular algorithm. 

Current efforts to develop a hydrologjcal computer work station are com- 
mendable and should be continued. This work station will be helpful to the 
WFO meteorologists as weU as hydrologists. The software being developed 
by hydrologists will permit more efficient integration of hydrological observa- 
tions (e.g., river and stream gauge data) and the meteorological data needed 
to produce better and more timely flash flood forecasts. However, develop- 
ment of the hydrological work station does not now seem to take into account 
the planned relationship of Hydrometeorological Analysis and Support person- 
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nel and WFO meteorologists. Meteoroio^ts as well as hydrologists should 
be involved in this development worL 

RecommcBdatioa: Consultation with meteorologats should be 
included in the current and future development of software to be used 
at hydrologxal computer work stations. This software should be 
installed in all of the Advanced Weather Interactive Processing Sys- 
tem work stations at the lUver Forecast Centers ar\d Weather Forecast 
Offices so Oust it is accessible to all of die meteorolopsts, 
hydrometeoroloffsts, and hydroloffsts. 

The improvements m both small-scale weather forecasts and hydrological 
basm models eiqpected in the 1990s should result in improved anticipation of 
when and v^ere flash floods will occur. This, in turn, should result in more 
time being available for interaction between shift metewolopst and hydrolo- 
gjst and longer warning lead times for the public. 

Problem Arena 

The anticipated needs for hydrological services m the 1990s mandate a 
major increase in hydrological observations. At present there are about 3000 
stream gauge sites in the United States. According to members of the NWS 
Office of Hydrology, this is an order of magnitude lower than necessary. 
Meteorologists and hydrologists can only speculate what is occurring in areas 
devoid of gauges. The NWS modernization may mitigate inadequacies in 
gauge data to some extent by use of Next Generation Weather Radar 
(NEXRAD) and satellite observations. Current plans call for River Forecast 
Center (RFC) personnel to combine radar observations from multiple 
NEXRADs, using Advanced Weather Interactive Processing System facilities, 
to infer precipitation rates and accumulations. However, there is concern that 
the same general algcMithms for »ct;wi«ring rainfall may not be applicable at 
all NEXRAD locations. These plans also raise the question (tf whether RFC 
staffing patterns will acccmimodate this mcrease in workload. 

Rccommendatioa: The validity of using the same general Next 
Generation Weather Radar algorithms for determination of rainfall 
estimates in all seasons, in all weather coruMons, arui at all Next 
Generation Weather Radar locatioru should be tested. 
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Because of the Urge number of Weather Forecast OfiBces (WFOs) in 
each RFC area of responsibility, ooordioation wiD be required to ensnre 
consistency ia the forecasts of precipitation and temperature that die RFC 
uses. Careful plans must be developed to ensure that improved numerical 
weather prediction guidance, observations, and interaction of WFO meteorolo- 
gists and RFC personnel will address this problem as reorganization of the 
NWS proceeds. 

The anticipated workloads of Hydrometeorological Analysis and Support 
personnel at the RFCt may be more than they can accommodate. The 
interaction and shared responsibilities with WFO meteorologists require 
clearer definition. Cross-training and full mutual appreciation of the functions 
and responsibilities of Hydrometeorological Analysis and Support and WFO 
meteorological personnel are needed to ensure optimum collaboration. 
Adequate training of meteorologists in hydrology nd RFC personnel in 
meteorology is thus a major prerequisite to improved hydroiogical-related 
watches, warnings, and services in the 1990s. 

RecomniendatloB: In Sifti ofAe National Weather Service modem' 
ixation and restructuring the woHdoadi, responsibilities, interactions, 
and cross-training of meteomlopcal, kydrometeorolopcat, and hydro- 
logical personnel planned for Weather Forecast Offices and River 
Forecast Centers should be aamined carefully arui redefined. 
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New And Stronger Collaboration 

Collaboration of the fAVS vith the academic commonity, the private 
sector, and public institutions is essential if the NWS is going to accomplish 
its mission successfully. Universities supply trained personnel for the NWS 
and develop much of the new scientific and technological foundation for 
improving forecasts and warnings. The private sector, through television, 
radio, and newspapers, is the primary means for the NWS to disseminate its 
warnings and forecasts. The private sector also provides much of the new 
technology used by the NWS and a wide variety of additbnal specialized 
meteorological and hydrological services that are outside the mission of the 
NWS. In the public sector, state and local government agencies are the 
critical link for the community action necessary when the NWS issues warn- 
ings of severe storms or floods and forecasts of snow storms or other hazard- 
ous weather phenomena. 

Strong and effective collaboration between the NWS and these three 
communities is necessary for the NWS to accomplish its mission, 'to provide 
weather and flood warnings [and] public forecasts.~;ffimarily for the protection 
of life and property* (DOC, 1989, page 2), as well as to improve its services. 
Thus planning and fostering these collaborations must be an important part 
of the NWS modemizatiott. The importance that NWS places on this collabo- 
ration is reflected in one of its goals for the modernization (DOC, 1S>90, page 
7): "Strengthening cooperation with the mass media, nniversttie&, the research 
community, and the private hydrometeorological sector to collectively fulfill 
the nation's weather information needs from provision of severe weather 
warnings and general forecasts for the public as a whole, which is a Govern- 
ment responsibility, to provision of detailed and customer specific weather 
information, which is a private sector responsilnlity.* 
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UNIVERSITIES 

The succe» of the NWS in accomplishing its mission depends on the 
effective integration of the skills and knowledge of its meteorologists, on 
employing advancing technology for observing the atmosphere, on continued 
improvement in its systems for transmitting information and creating numeri- 
cal simulations and forecasts of atmospheric behavior, and on effective utiliza- 
tion of new and basic scientific understanding of the atmosphere. 

Gearly then, the effectiveness of the SV/S is dependent on education, on 
technological development, and on scientific advances. For example, the cloud 
imaging and atmospheric sounding sensor used on the present Geostationary 
Operational Environmental Satellite was conceived by a professor at the 
University of Wisconsin. Thus the Committee believes that the federal 
government must take a new view of the relationship among NOAA, the 
NWS, and the atmospheric sciences community, especially in the universities. 

It is evident that umversities are the sources of the professional employ- 
ees of the NWS and of much of the research on which current operations are 
based. Yet the NWS does not have strong ties with the academic community. 
Most signifirantly, the vast majority of research and development funded by 
NOAA and the NWS is performed by in-house organizations and laboratories. 
In this arrangement, students and university researchers are not stimulated by 
the most pressing or most interesting NWS scientific issues and opportunities. 
The NOAA and the NWS are remote from the academic community and are 
not adequately perceived as presenting scientifically exriting opportunities for 
young meteorologists. Neither organization receives the stimulation and 
advice that would Qow if it were in more intimate contact with university 
researchers. 

The Committee believes, therefore, that an important new component 
of the modernization of the NWS should be a strong commitment by NWS 
and NOAA to strengthen their research partnership with the academic 
community. Some components of NOAA have very effective cooperative 
institutes on university campuses, staffed by NOAA and academic personnel; 
however, the NWS has none. Even though the NWS is a mission agency, its 
success depends on scientific advances and it should participate more broadly 
in development of the national scientific base in atmospheric and hydrologic 
sciences. Increased collaborative research is necessary to realize the full 
benefits of the modernization, for example, by developing the scientific basis 
for improved numerical prediction models of small-scale atmospheric phenom- 
ena. Plans for the proposed national Stormscale Operational and Research 
Meteorology (STORM) program are directed toward improving the under- 
standing and prediction of these phenomena.   Recent recommendations 
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regarding this program are contained in the TCfott Advancing the Understand- 
ing and Forecasting ofMesoscale Weather in Ae United States (NRC, 1990a). 

The relocation of Weather Forecast OCBces (WFOs) provides another 
important opportunity for enhanced collaboration. The Committee agrees 
with the NWS intent to collocate, to the extent possible, WFOs with universi- 
ties offering undergraduate and graduate education ia meteorology. Such 
collocation, preferably b intimate proximity to atmospheric science depart- 
ments, would enable students and faculty to be aware of NWS issues and 
opportunities, and would provide both motivation and opportunity for NWS 
meteorologists to continue their studies and to seek advanced degrees. Study 
of the new data made available by the modernization undoubtedly will resuh 
m scientific advances which, in turn, will lead to better forecasts and warnings. 
Unfortimately, NWS efforts to implement this ideal situation are being 
impeded by lack of a high-level federal policy on collocation and by ponderous 
procurement procedures that delay and mitigate against the necessary commit- 
ments. 

RccommcBdatioa: 77K Administration and Congress should adopt   • 
a policy that fasten the collocation of as many Weather Forecast 
Offices as possible on universUy campuses with atmospheric science 
departments. 

The Committee believes that more mtimate and effective coDabwation 
between the NWS and the universities in education and research would greatly 
benefit both parties and the nation. It would help to maintain the momentum 
of the present modernization initiative and lead to a greater involvement of 
the academic community m the success of the °NWS. 

RccommeodatioB: The National Oceaiuc and Atmospheric Adimn- 
istradon and Ou National Weather Service should inclement 
enhanced collaboration with universities in Ae atmospheric and 
hydrologic sciences, in both education and research. 

PRIVATE SECTOR 

Mass Media 

The only federally operated facility that broadcasts forecasts and warn- 
ings directly to the public is the NOAA Weather Radio networL Thus, the 

45 



IM 

primary sources of weather information for the general public, bduding fore- 
casts and warnings, are the mass media: television, radio, and newspapers. 
Clearly, maintaining effective collaboration with the mass media is cnidaL 
The National Implementation Plan for the Modernization and Associated 
Restructuring of the National Weather Service (DOC, 1990, page 1) states: 
The fJWS will continue to rely on the mass media as its major method of 
dissemination of weather and Oood warnings and forecasa to the public* 

Any inadvertent actions that were to impair the linkages between the 
NWS and the media would have serious impacts on the safety and well-being 
of the populace and on the commercial sector as well 

Private Weather Services 

Private weather services provide a major interface between the NWS and 
the general public or other elements of the private sector. There are a few 
hundred such services b the United States, most of wbidi are very small and 
provide specialized services, usually in a local area. The several large organi- 
zations that exist generally provide a larger variety of services nationally or 
even worldwide (e.g., weather or ocean forecasts in support of optimum ship 
routing, weather forecasts for aviation, or crop-weather information in support 
of agricultural operations). 

The value-added services that the private meteorcdopcal community 
should continue to provide include 

• generating data and information (forecasts and analyses) based on output 
from the NWS, usually collated and reformatted for darity and convenience 
of use, and redistributing the resulting products to a variety of users ranging 
from large media organizations to mdividual subscribers; 

• compiling and reorganizing NWS data into tailored regional or local 
information products for the media; 

• iitilrying NWS data to make specialized, hi^ily detailexi, or locally ori- 
ented forecasts for operational use by such entities as municipalities, utSities, 
industrial plants, agribusiness, marine and air transportation, and general 
aviation; 

• generating and maintaining a database of observations and analyses 
acquired in real time from the NWS, often correcting errors in content and 
format, to provide the data to consumers in a more utilitarian mode than may 
be available directly from NOAA; and 

• advising individuals or organizations, either to clarify weather information 
received from any source or to provide more depth, detail, or alternative 
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opinioiis regarding the information itself or its implications for a particular 
customer's activities. 

The NWS modernization plan appropriately recognizes the contributions 
and responsibilities of the private sector. It mandates that meteorological data 
and information products be available to the private sector. The general 
information content now available on the Tamily of Services,* the principal 
real-time data and information transmission link today from the NWS to the 
private sector, will be incorporated into the NOAAPORT broadcast; however, 
a much larger volume of data will be involved. A detailed and definitive 
description of how the NWS communicaticm system will function and evolve 
until the completion of modernization should be developed ia coQaboration 
with representatives of the user community. 

Recommendation: The National Weather Service should develop 
detailed plans for evolution of the communication of data and prod- 
ucts to the private sector (including the academic commuruty) during 
modernization; such plannmg should be urulertaken in collaboration 
with the user communities. 

Ontiook 

The Omnibus Budget Reconciliation Act passed in October 1990, author- 
izes NOAA to sell its data, information, and products at fair market prices, 
rather than for only the added cost of provision as in the past The Act calls 
for the collection of fees NOAA-wide not cxrrrding S2 million m each of 
fiscal years 1991 to 1993 and S3 million in 1994 and 1995. Certam producU 
can be excluded from added fees, such as warnings and watches, exchanges 
under international agreements, and those for noncommercial use of govern- 
ment and nonprofit institutions. The NOAA is conducting a market analysis 
for a wide variety of its outputs that appear to have commercial value, to 
proiide a basis for setting their cost The proposed fee structure will be pub- 
lished in the Federal Repster, 30 days will be allowed for comments prior to 
implementation. 

The Committee is concerned that a significant increase in fees could put 
vital NWS weather information beyond the flnanrial reach of the majority of 
private weather organizations, potentially resulting in a significant loss of 
quality, service, and economic utility to the uldmate user and the public at 
large. This may vitiate the policy that the private sector should be the primary 
means for HUcotniwaring official forecasts to the puUic and for providing aU 
specialized weather services (many formerly provided by the government). 
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The Depanment of Commeru, 011 
the law to increeu payments of user feet, sttouid eonsuk wiifc the 
effected user community to minimize the impaa such incnmtes mO 
have on the vital weather services of this > 

The hnysComtifiicat Again Officer wttehKJAA Office of Lggglarive 
AfFain has bees lerviBf at the primary poiat of oootact for coasakadoa aad 
Goordmatioa with the private leaca oo maiten of mutual iateretf or ooocera, 
SBch at ^ ime of user fees Ascncced above. la reoeat jeart, this fuDCtkn 
has been hisdle^I commeadably bjr the Coestitneat Affairs Officer. However, 
with the growing complexity of the NWS systeau aad the iacreasiag amooat 
of legislatioo impinging on coQaboratioB wkh the private sector, a streagthea- 
iag of the office appears aeoestary. 

To ensure that the association betweai the 
National Weather Service end the private sector functions smoothfy 
and efpdentfy to Ae best advantage of aO parties, inchuhng the 
general public, Ote constituent affairs aaivitia of the National 
Weather Service should be strengfhened,- the Constituent Affairs 
Officer should aa as an ombudsman for the private sector to the 
Assistant Administrator of the National Oceanic and Attnospheric 
Administration for Weather Services, coordinate proffom changes M^ 
the private sector, obtain its inputs to National Weather Service plan- 
ning and evaluation, out arbitrau or resolve conflicts as iity arise. 

The National Implemeatatiao Plan (DOC, 1990, page 43) states that the 
Transition Program Office has drafted a national plan to design, crmrtc, 
monitor and evaluate a systematic NWS program to provide for ooauaunica- 
tions exchange aad technical coordiaatioB with both the internal and external 
communities either affected by, or interested in, modemizadoo activities.* 
The Committee assuaies that the plan eaibraces aO sectors of the external 
community aad looks forward to ^""'"'"'g the adequacy of the plaa during 
the coming mootht. 

PUBUC INSTITUTIONS 

Community preparedness is essential to save lives aad minimize property 
damage during severe weather situatioos. The critical role of the NWS is to 
participate actively in preparedneu planning and then oooununicate both to 
state and local governments, aad to the public, the seriousaeu of spedSc 
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weather situations. A leadership role is necessary, and the Committee 
believes that a limited, part-time approach to this key function is entirely 
inadequate. Many of the expected improvements in the forecasting of storms 
and severe weather will go to waste if there is inadequate planning for 
response to the improved watches and warnings. 

Tbe flash floods on June 14, 1990, in the vicinity of Shadyside, Ohio 
caused 26 fatalities and extensive property damage. Anticipating the flood 
event, the Weather Service Forecast Office in Cleveland issued a Flood Watch 
about two hours prior to the flood (NOAA, 1991a). Although the Flood 
Watch was promptly broadcast by local television and radio stations and the 
Flood Watch message was successfully received by the Belmont County 
SherifPs office, it was not relayed from that office to the Shadyside police or 
the county emergency management coordinator. This example points out the 
need for close and frequent coordination between the NWS and public insti- 
tutions. This will become even more important with the advent of new tech- 
nology m the NWS modernization whereby a major improvement wiU occur 
m the continuous monitoring of weather phenomena that pose a threat to life 
and property. Effective warning and preparedness require adequate planning, 
coordination, and education at the national, regional, and local levels. 

Recommendatioo: To ensure adequate community preparedness, 
professional staff time equivalent to a full-time person should be 
provided at each Weather Forecast Office to work with state and local 
governments and other involved agencies in preparing plans for the 
community's response to severe weather. To maintain liaison with 
pubUc institutions and to assist in community preparedness, the 
federal government should consider rettuning with limited staff, most 
Weather Service Offices now planned for closure. 
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Implementation Process 

MANAGEMENT AND SYSTEM ENGINEERING APPROACH 

The Comminee has reviewed the NWS plans, management strategies, 
and system engineering approach for implementing its modernization, includ- 
ing the three systems essential for improved weather services and planned 
restructuring in the field: Next Generation Weather Radar (NEXRAD), 
Automated Surface Observing System (ASOS), and Advanced Weather 
Interactive Processing System (AWIPS). 

ManageoMBt 

The NWS has done a commendable job m planning its modemizaticm. 
A new matrix organization is in place and top management sta£5ng is com- 
plete. Under the NOAA Assistant Administrator for Weather Ser^ces (the 
head ot NWS), deputies have been appointed for operations and for modern- 
ization. The Deputy Assistant Administrator for Modernization oversees the 
NEXRAD Joint System Program OfiBce, Office of Systems Development 
(which includes the ASOS and AWIPS projects), Office of Systems Operation, 
Office of Hydrology, and the Transition Program Office. All of the other 
NWS headquarters and field offices are also involved in the modernization 
effort to varying degrees. Using a matrix approach to management, the 
Deputy Assistant Administrator for Modernization also oversees and coordi- 
nates the modernization roles and activities of these other NWS offices as 
well The Transition Program Office supports the coordination function. 
Support functions, such as contracting, personnel management, external 
relations, and facilities construction, are provided by NOAA headquarters and 
the Department of Commerce. 

The NWS has developed a number of innovative procedures intended to 
facilitate eCfective implementation of the modernization concept Techniques 
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such as risk reduction through prototyping and strong user iovdvement help 
ensure that the products of modernization will be useful and will accurate^ 
embody the original requirements. A new system was created recently to 
ensure adequate internal communications, reporting, and coordination; all 
offices ot the NWS are now aware of the plans and status of the moderniza- 
tion. However, NOAA and the Department of Commerce q>pear to have a 
shortage of staff to provide administrative support, such as procurement and 
personnel, and to handle the external contacts with Congress, user groups, and 
the public that are essential to implementation of the modernization and 
associated restructuring. Moreover, the Committee is concerned that the 
project management, engbeering, and support staff may not be as strong as 
required for an effort of this magnitude. 

System Engineering and Integntion 

It appears to the Committee that the NWS lacks an overall policy for 
configuration control of large systems and for the development and mainte- 
nance of complex software. Even though government policy wisely e:q>ects 
contractors to provide their own well-understood and tested standards and 
methods, it is in the government's interest to monitor carefully and to manage 
development and maintenance contracts. An overall NWS guiding policy is 
needed to set forth minimum requirements to be met by contractors in the 
process of developing and maintaining software and in reporting progress 
through specific process-sensitive metrics. Such a policy would mitigate 
against problems in multicontractor development and maintenance, and would 
protect the government against undue cost and hardship should a contractor 
be unable to complete a contractual commitment or should a subsequent 
change in contractors occur. 

System engbeering m the NWS environment is vital because c^ the 
phased development and because the NWS systems must remain operational 
during upgrading and modernization. It appears that some elements of the 
systems now being procured may be abandoned during subsequent phases of 
modernization. For example, the functions ot the Principal User Processor, 
a part of the Next Generation Weather Radar system, eventually will be 
performed by the Advanced Weather Interactive Processing System. Although 
this change may be appropriate and necessary, it mi^ have been avoided if 
an overall system design or configuration control process had been in place 
several years ago. Communications and mterfadng standards or planned 
evolution toward such standards is currently lacking. 

In a related issue, the NWS may be reticent to qpply resources to the 
development of formal standards and methods because c^ the lack of adequate 
funding. Whereas this may reduce near-term costs, it probably will increase 
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fife-cyde costs by making iong-tenn maintenaiice and enhancemeiit more diffi- 
cult. Despite tbmDev^enDfiiiidiiigpressares,preserviag the viability of the 
NWS systems suggesa that a stronger commitment to formal methods is in 
the national interest. 

RecoBflMadatSoa: The National Weather Service should est^Ush 
overall policies and procedures for the development of mtgor systems, 
including consideration of Oie interaction between systems, and 
establish software development and maintenance standards. 

Hardware Stntu 

The NWS plans for its contractors to install as well as construct hard- 
ware. Both Next Generation Weather Radar (NEXRAD) site preparation 
and Weather Forecast OflBce (WFO) building construction are being handled 
by a special Department of Commerce activity and appear to be under 
control The Advanced Weather Interactive Processing System (AWIPS) and 
Automated Surface Observing System (ASOS) contraaors are also expected 
to handle site preparation for their systems. Overall, the Committee is 
impressed with the progress that has been made m developing hardware and 
preparing for 6eld instanation Delays in procurement and funding for the 
AWIPS are the most serious oooceros involving hardware. 

The NEXRAD, a joint program with the USAF and the FAA, is weU 
along, with initial production units already being mc^glU/f although some trou- 
Mesome delays have occurred in software and hardware delivery. Cot^ratioo 
among agencies seems exceDenL There is no question that the system will 
constitute a major step forward in severe weather warning. 

The ASOS is now in the production phase. Because at least 1000 ASOS 
mits are to be built, intfalling the system will be a major effort involving the 
NWS, the FAA, and airport authorities. Indeed, at fiill production, one or 
two ASOS unia will be instaDed every day for four years. 

The AWIPS and ite associated communirations, essential foe the iategra- 
doa and operadoa of the raodemizatioo systems, are not as far along is devel- 
opment because of external delays in the approval of oootracting steps and 
continuing funding constraints. This situation poses a m^or problem in the 
Modernization and Associated Restructuring Demosstratioo (MARD) and 
certiScation process that must precede restructuring of the NWS. Present 
plans caD for a two-step implementation of AWIPS, an initial configuration 
followed by a software upgrade after certification. Even with this approadi, 
there is very little time to commission the initial operational configuration of 
AWIPS before performance confirmation, MARD, and ceitificatioB.   It is 
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essential that AWIPS move forward expeditiotisiy in fiscal yean 1991 and 1992 
if the NWS schedule for restructuring is to be met^ 

The systems disnmed above must be integrated, which in itself is a 
major project. The NWS management is aware of this and has several 
support service contractors »«i«ttng in both planning and in the integration 
of NEXRAD, AWIPS. and ASOS. 

Syitea SMwlQr 

In the broadest sense, system security embraces aD elements that can 
influence overall system resiliency. These include such diverse factors as 
satellite continuity, availability of backup power, and access security of com- 
munications, computer, and software systems. He Committee's study to date 
has not reviewed the security issues mvolved in modernization. It is already 
apparent, however, that the NWS has concentrated oo physical security and 
has not paid su£5cient attenticm to the security of electrmiic access. Meeting 
the needs of public and private users of NWS data requires 'connectivity.* 
This must be balanced l^ the provision of adequate security to ensure the 
continuity, integrity, and accuracy of the data and infonnation being distrib- 
uted. 

Recommendatloa: The Nationat Weather Service should sadsfy itself 
Aat the security of its data systems will be adequate to predude a 
breakdown of crUieal services in Ae event (^improper intervention, 
other intentional or inadvertent, in its data and communications 
systems^ 

The Committee {rfans to ^"»"'««» in greater detail those aspects of mod- 
ernization related to system security and resilienqr. 

HUMAN AND FINANCIAL RESOURCES 

Tcmporuy Management and Prc^|«ct Staff 

Over the past several years the NWS has assumed an increasing large 
workload associated with modernization and restructuring. Additional man- 
agement workload has been undertaken both at NWS headquarters and in 

See ako Oiaptcr 3, 
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NWS regions with essentially noincreue in total tttS. Several people have 
been shifted entirely to planning and implementing the modernization, 
whereas others have modernization duties in addition to their former work- 
loads. The NOAA and the Department of Commerce also provide adminis- 
trative support and assist with constituent and congressional affairs. 

Management of some operations has been curtailed or eliminated to pre- 
pare for the modernization and restructuring. The following are two exam- 
ples: 

• The branch at NWS headquarters oooceraed with the management of 
warning and coordination was eliminated and the work distributed to other 
offices; the individuals thus made available are now working on the modern- 
ization. However, the ability of NWS headquarters to manage properly an 
important ongoing warning operation and to formulate plans for carrying out 
this function under modernization has been impaired. For example, there 
DOW is no leadership in planning the way in which the warning and coor- 
dination functions will be conducted by the 115 Weather Forecast Offices 
whose responsibilities will aoss state boundaries versus today's SO offices that 
operate within state boundaries. 

• Management workload at NWS headquarters and in the field is mcreas- 
ing as maintenance problems increase with the aging of current equipment 
and facilities. At the same time, the installation and maintenance of new 
systems must be planned and managed. 

Other areas are understaffed, particularly at NWS headquarters, as indi- 
cated by the following examples: 

• The Committee, as of January 1991, had not received from the NWS a 
draft of its detailed plans for the certification process, even though NWS 
management had placed a high priority on early review of the plan by the 
Committee. This is mdicative of the work overload in the Transition Program 
Office. 

• As mentioned m the previous section, the size of the project manage- 
ment, engineering, and support staff appears to be insufficient This is of 
particular concern with regard to the length of time required to initiate 
procurements, the provision of appropriate oversight of contractors, and the 
ability to respond properly to the inevitable difficulties that arise during devel- 
opment and implementation of complex hardware and software systems. 

• There is rapid growth at NWS headquarters and in the field in the need 
to communicate with the external world-government officials at all levels, 
user groups, and the general public. This external community is very con- 
cerned about the restructuring associated with modernization; lack of ade- 
quate communication could jeopardize the plan to restnuture the NWS. The 
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eoBStitiient affairs staff assisting the NWS headquarters should be increased* 
and a Constituent Affairs Officer added to each of the four regional offices 
u the contiguous 48 states. 

• Development by NWS headquarters of plans for transition of service 
activities (e-g., agriculture, aviation, fire weather, and marine programs) to the 
era of the modernized NWS is behind schedule. 

RMommcndatioa: A Constituent Affain Ogicer should he assipied 
to each of the four National Weather Service Reponal Offices in the 
contiguous 48 states untU the completion of modernization and 
restructuring. 

Recommendatioo: The management arui project stafft at National 
Weather Service headquarters, National Oceanic and Atmospheric 
Administration, and Department of Commerce administrative support 
should be increased temporarily during the implementation ofrnod- 
amization by at least 20 to 40 well-qualified people. 

At the reponal level, staffing is marpnal to cover oogmsg operations and 
the new work associated with modernization. The latter, fw example, includes 
the log^tics of acquiring property for new offices, placement and surveys for 
the installation of new equipment, analyzing the meteorolopcal aspects of the 
workload, and planning staffing and training. The intensity of this activity is 
increasing rapidly to the point that serious proUems may arise unleu the staff 
is increased. 

Recommendatioa: The staff at each National Weaker Service 
reponal office should be increased temporarily during the imple- 
mentation of modernization by one to four people as required. 

OperatioBal Staff 

The Committee's review has identified a number of areas m which staff- 
ing could be insufficient Some of these are disnisMid elsewhere in this 
report: 
• Workloads at the River Forecast Centers (Ch^iter 4, page 42). 

* See abo <liinwwoa of CoaBinieBt Affaiis ORiccr ia Chapter S, page 41. 
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• Weather Forecast Office (WFO) itafiiqg to handle commuBity pre- 
paredness activities (Chapter S, pligc 48). 

In addition, the Committee is concerned about the plan to have only one 
meteorologist on duty during the night shift at each WFO. The weather is no 
less life-threatening and Hymi^giT^g ^ night thuf during the day and evening. 
It is doubtful that a single meteorologist can adequately monitor and forecast 
changes and issue timely warnings under bad weather conditions. 

The Committee understands that the concept of one meteorologist 
covering the night shift is based on the premises that 

• a single meteorologist can properly review, modify, and keep up to date 
a four-dimensional database in the Advanced Weather Interactive Processing 
System (AWIPS) which covers at least 48 hours and from which all opera- 
tional forecasts will be produced automatically and disseminated with no 
manual activity inv(dved; and 

• the meteorologist's main role during bad weather situations will be to 
concentrate on only the first 12 hours of the forecast period using the AWIPS 
database, and rely^ on computer-generated forecasts beyond 12 hours. 

A major problem with this concept is that it is based on the untested and 
questionable idea of producing all operational weather forecasts by computer, 
a deferred capability of the AWIPS system. The concept of machine-pro- 
duced operational public weather forecasts based on a meteorologist modify- 
ing or accepting computer-generated Model Output Statistics is to be tested 
at Norman, Oklahoma in the near future. However, this will invcrfve the shift 
meteorolo^ merely accepting or rhanging numerical values in the Model 
Output Statistics guidance. 

The NWS needs to determine whether restrictions inherent in the new 
concept will prevent shift meteorologists from incorporating their expertise 
and evaluation of the synoptic situation and its expected evoluticm into the 
final forecast. For example, the ability to add manually significant detail to 
automated analyses, by using additional data not employed in the automated 
analyses, appears to be eliminated. Antecedent weather conditions, current 
radar and satellite data, and locally acquired observations can be important 
IB producing correct analyses. The Committee questions whether aU of this 
can be done by one meteorologist who merely changes the geometry of some 
lines in guidance graphics or the numbers in a Model Output Statistics matrix. 

It is certainly advisable to have a minimum number of people working 
at night, especially when the weather is expected to be benign, lite problem 
of minimiiin night stafGug ariscs when bad weather is expected or develops 
unexpcrtedly. Perhaps flexibility can be incorporated into the one-person 
stafBng when fignifiranr weather and associated forecast problems are antici> 
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pated during a night shift. For exunple, the Sdenoe and Operations OfBcer 
or the Warning Coordination meteorologist, who normally works in the 
daytime at Weather Forecast OGSces, could be responsible for as,v«ring the 
night shift meteorologist. Such persons may be needed to provide special 
interpretation and advice to emergency management centers r^arding specific 
local warning and community response problems. 

RecommcndatioB: As a part of the Afodemization and Assodated 
Restructuring Demonstration, the National Weather Service must 
thorouffxfy test the concept of forecasts bdng automaticalfy produced 
at ni^ by using a final four-dimensional database 

Recommendation: The proposal to produce operatiorud forecasts by 
computer that an equal to or better than current maruutlfy produced 
forecasts and wanwiff should be demonstrated for a variety of 
weather coruMons arui locations. The new procedures should be 
operational and their efficacy established before the meteorology 
staff at a Weather Forecast Office is reduced to die proposed one 
person on the mgfa shift 

Reconunendatioa: An alternate operational plan for stiffing the 
nigfit ship should be formulated for use until the proposed concept 
has been fully developed arui proven. 

Financial Resooroet 

The Coounittee recognizes that many of the suggestions made m this 
report have a potential impact on the budget for the NWS modernization and 
associated restructuring. For example, the Committee is aware that the limit- 
ing factor in the employment of additional personnel is money, not authorized 
positions. However, in most cases, the addirionil personnel required tempo- 
rarily to assist in modernization activities could save money in the long term 
by reducing future devek^tment, implementation, and maintenance problems 
and their attendant costs. Although the solution proposed for the problem of 
limited meteorcdogical staff on the ni^ shift at the Weather Forecast OfBces 
may reduce the overall savings visuaUzed from restructuring the NWS until the 
effectiveness of automation can be demonstrated satisfactorily, the Committee 
believes that this would be compensated by savings to the public and govern- 
ments from reduced loss of life and destruction of property. 

The Committee recommendation with the largest cost impact is undoubt- 
edly that concerning the (diasing of funds for NOAA satellites to ensure their 
continuity (see discussion of environmental satellites m Chapter 2). This 
requires early funding rather than an bcrease m total cost over the life of the 
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program. Satellite data have become such an important part of the nation's 
weather forecasting and warning cervices that the continuity of observations 
must be ensured to avoid a major degradation or interruption of these serv- 
ices. Rectifying the current low incremental funding of the Advanced Weather 
Interactive Processing System program (discussed on pages 33, and 52) would 
also require an increase in near-term budgets, but would probably reduce the 
overall cost of implementatioo. 

The network of observation stations required in natural and undeveloped 
areas to preserve the viability and integrity of the climate record (see Chapter 
2), will also lead to additional costs; thoe mi^ properly be bone by the 
VS. Global Change Research Program. 

CERTDICATION REQUIREMENTS AND APPROACH 

Congresuonal concern about the impact of the changes in existing 
weather stations, as proposed in the restructuring of the NWS associated with 
modernization, resulted in the certification requirements in Title IV of Public 
Law 100-685 (U.S. Congress, 1968). The relevant parts are 

• Section 408 wfaidi requires the Secretary of Commerce'not to close, con- 
solidate, automate, or relocate any...office* unless the Secretary certifies to the 
Congress that such action will not result in any degradation of weather 
services provided to the affected area.* It further states, *Such certification 
shall mdude— 

*(1) a detaQed comparison of the services provided to the affected area 
and the services to be provided after such action; 

*(2) any recent or expected modernization of National Weather Service 
operations which will enhance services in the affected area; and 

*(3) evidence, based upon operational demoostratioo of modernized 
National Weather Service operations, which supports the ctmdusion that 
BO degradation in services will result Erom sudi action.* 

• Section 407 (b) states that '.Jbt National Implementation Plan shall 
indude» (2) special measures to test, evaluate, and demonstrate key elements 
of the Modernized National Weather Service operations prior to national 
implementation, induding a multistation operational demonstration «diich tests 
the performance of aD components of the modernization m an int^rated 
manner for a sustained period;..*. 

The latter is the Modernization and Associated Restructuring Demonstration 
(MARD) that is being planned for a period of one year in the KGdwesL The 
NWS considers MARD to be the cornerstone upon wfaidi the certification 
process will be based. 
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Clearly, the need to certiiy eiqpected performance before each step m the 
modernization and associated restructuring is implemented places a major 
burden and responsibility on the NWS, the NOAA, and the Secretary of 
Commerce. Because of the large temporal (daily, seasonal, and annual) and 
geographical variations in the weather, it will be difBcult to establish certifi- 
cation procedures to demonstrate conclusively that no degradaticm in services 
will result from [any] action.* Clearly, the certification procedure must assess 
objectively the quality and timeliness of the forecasts and warnings. 

Althou^ the Committee has not received the proposed detailed certiS- 
calion plans for review, its following initial views are offered for consideration. 
First, specific comparisons of the quantity and quality of weather information, 
forecasts, and warnings, and their prompt dissemination must be obtained, 
both during the MARD and during the process of certifying the capabilities 
of any Weather Forecast Office (WFO) to serve its area <^ responsibility. The 
comparison process must be designed to be an end-to-end verification of the 
capabilities of the NWS and the WFO to acquire information; convert it into 
useful analyses, forecasts, special weather statements, and warnings; and 
transmit these products in a timely manner to users in the public and private 
sectors. The Committee believes that carefully constructed and unbiased 
comparisons will demonstrate a noteworthy improvement in the quality and 
accuracy of service. Second, to mcrease the credibility of the certification 
process in the eyes of user groups and Congress, it may be a^iropriate, at 
some stage, to involve an independent evaluation of the statistical and analyti- 
cal measures developed during the initial operations of the WFOs as applied 
to each specific certification. 

The Committee intends to give careful and thorou^ attention to the 
proposed NWS certification plans as soon as they are received. 
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Acronyms 

ASOS Automated Surface Observing System 
AWIPS Advanced Weather Interactive Processing System 
DAR^ Denver AWIPS Risk Reduction and Requiremena Evalua- 

tion 
DOC Department of Commerce 
DOD Department of Defense 
FAA Federal Aviation Administration 
GOES-Next Nest Generation Geostationary Operational Environmental 

Satellite 
IOT&E-2 Initial Operational Test and Evaluation, Phase II 
MARD Modernization and Associated Restructuring Demonstration 
NASA National Aeronautics and Space Administration 
NESDIS National Environmental Satellite, Data, and Informatbn 

Service 
NEXRAD Next Generation Weather Radar 
NMC National Meteorological Center 
NOAA National Oceanic and Atmospheric Administration 
NRC National Research Council 
NWS National Weather Service 
OSF Operational Support Facility 
RFC River Forecast Center 
STORM Stormscale Operational and Research Meteorology (pro- 

gram) 
USAF United States Air Force 
WFO Weather Forecast OfiBce 
WSFO Weather Service Forecast OfiBce 
WSO Weather Service OfiBce 
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Appendix A 

Letter friMi tbc Nttioaal Oceanic ud Ataoepbcrfc AdalalstratiM 
to Dr. Fimnk Press reqocstiag estabUshaeat of a Natioaal 
Rcscarck Ceaadl coMlttoe to ttvitm tks Natioaal Weather 
Service aodcndxatloa aad associated restroctariag - 
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UNITIO tTATII Of PAMTMIMT 0» COMMHCI 
Tta «Mlii«w laatManr 
MMianal OIMWI antf *• 
WMAMflMI. 0 C  WBt 

JUL 7 - 
Dr. Frank Prasa 
Praaidant, Mational Aeadaay 
of Sciancaa 

3101 Cenatitutien Avanua 
Haahington, D.C. 2041S 

Daar Or. Praaa: 

I aa writing to raquaat tha aupport of tha National Kaaaareh 
Council (NKC) aa tha Mational Ocaanic and Ataoapharie 
Adainlatratlon (NOAA) Bovaa toward iaplaaantatlon of plana to 
•odarnlca and raatructura tha National Maathar Sarvica. Tha 
feraulation of thaaa plana was both aneouragod and aaaiatad by 
tha aaainal atudy of NKC'a Salact coaaittaa en tha National 
Haathar Sarvica, whoaa rapert, Taehnelealeal and aeiancifie 
Onportuniti«« for taprovad Woathar and Hvdroloeleal garvlea in 
tha coaino Daeada. waa publiahad in ItlO. Subaaquantly, tha NRC 
foraad a atudy panal that raviawad plana of Podaral aganciaa to 
upgrada tha Nation*a waathar obaarving and procaaaing ayataaa. 
Ita raport, aant to tha Adainiatrator of NOAA by tha ranal 
Chairaan, John M. Townaand, Jr.. In Auguat ltS7, alae waa balpful 
in aaaaaaing prioritiaa and coordinating Padaral afferta. 

Aftar aavaral yaara of intamal planning within tha Cxacutivo 
Branch, tha Oapartaant of Coaaarca racantly iaauad a «trataaie 
Han for tha ModamliatlBn and Aaaoelatad •aatrueturlna nf tha 
Wational Waathar Sarvica.  Tha Stratagie Plan rapraaanta a firat 
atap in tha planning procaaa praacribad by Public Law 100-«1S, 
which waa algnad by tha Praaidant In Hevaabar !•••. Tbia law 
•atabliahaa guidalinaa for planning, raportlng, and certifying 
tha aodamitation and raatrueturing. 

To aupport our afferta, I prepeaa tha aatabliahaant of an MKC 
raviaw coaaittaa en tha aodamitation and aaaoelatad 
raatrueturing of tha National Naathar Sarvica. Aa X anviaion it, 
tha coaaittaa would bava two broad araaa of raapenaibllity: 
(1) to halp anaura tha aoat coat-affaetiva lavala of ayataaa and 
aarvicaa by aaaaaaing tha availability, applicability, and tiaing 
of appropriate underlying technological and aciantific 
capabilitiaa and (2) to halp anaura tha auccaaaful daaonatration 
and acceptance of aedemited and reatructurad Naathar Service 
opantiona by reviewing teat, daaonatration, and certification 
plans and by independently reviewing the data collection and 
interpretation preeeaaea. 

Soao epeeific areaa for analyaia and atudy include: 

1. prejectiena of tha extent and tiaing of eaerglng 
aciantific foundationa of iaproved aervicea and the 
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tcehniquas and tachnoloqias naadad to apply tham 
operationally; 

2. trada-offs of functional eapabilitiaa of tha Advancad 
Haathar Intaractiva Procaaaing Syataa for tha 1990's in 
taraa of faaaibility, riak, aarvica iapact, and coat; 

3. raviaw and aaaasaaant of parfonanea, eparatienal 
raadinaaa, and valua of radar wind profilart: 

4. aaaaaaaant of tha availability and tlaing of autOBated, 
raaota aanainq, tharaodynaaic prefilara; 

5. raview of tha validity and affactivanaaa of aathedoloqies 
for danonatratinq that aarvicaa ara iaprovad and not 
dagradad whan tha naw tachnological and organltational 
cenfigurationa ara introducad; and 

6. raviaw tha validity of tha collaction, analysis, and 
intarpratation of data for daaonstration and 
cartiflcation of aarvica operations. 

Thaaa araaa involva a vary broad ranga of sciantific and 
anginaarinq issuaa, so I •• writing both to you and Or. Nhlta 
with thia raquaat.  tndividuala aalactad for tha review coaaittee 
ahould poaaeaa akills and experience In diaciplinaa rapreaented 
in both eoBaunities. 

I welcoae your additional thoughts and suggestions on this 
proposal.  I have aaked Dr. Elbert N. Priday, Jr., Aaaiatant 
Adainiatrator for Weather Services, to assist Be in working with 
appropriate persons repraaantlng the Acadaaies in developing an 
action plan.  I aa anxious to establish an arrangeaent as soon as 
possible because significant decisions and actiona are beginning 
to occur ever aora frequently. The proposed review aeehanisa 
would serve a useful purpose throughout the netional deployaent 
of new technology and phaseover to the new structure, a tiae 
period extendinq into the aid-1990'a. 

I look forward to daveloplnq another productive collaboration 
with the Acadaaies that aarvas the beat Intareats not only of the 
Covernaent but of the Nation. Thank you for your cooperation. 

Sincerely, 
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Appendix B 

Members of the Cooimince oa Mcteorolofksl Aoaljvis, PredktioB, 
ud Research 
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Board on Atmospheric Sciences and Climate 

COMMITTEE ON METCOROLOGICAL ANALYSIS, 
PREDICnON, AND RESEARCH 

PETER V. HOBBS, Department of Atmospheric Sciences, University of 
Washington, Chaimian (beginning 7/1/90) 

'JOHN R. BATES. Goddard Space Flight Center, NASA 
JAMES A. COAKLEY, Department of Atmospheric Sciences, Oregon 

State University 
••DENNIS G. DEAVEN, National Meteorological Center, NOAA 
••FRANCO EINAUDI, Goddard Space Flight Center, NASA 
J. MICHAEL FRITSCH, Department of Meteorology, Pennsylvania State 

University 
•ROBERT L. GALL, Institute of Atmospheric Physics, University of 

Arizona 
••EARL E. GOSSARD, Cooperative Institute for Research and Environ- 

mental Sciences (CIRES), University of Colorado, Eloulder 
VUAY K. GUPTA, CIRES, University of Colorado, Boulder 
DONALD R. JOHNSON, Space Science and Eng^eering Center, Univer- 

sity of Wisconsin 
•PETER S. RAY, Department of Meteorology, Florida State Umvefsity, 

Chairman (thru 6/30/90) 
THOMAS W. SCHLATTER, Forecast Systems Laboratory/Environmental 

Research Laboratories, NOAA 
ROBERT J. SERAFIN, National Center for Atmospheric Research 
LEONARD SNELLMAN, University of Utah 
••WARREN H. WHITE, Washington Univeraty 

Staff 

John S. Perry, Staff Director, Board on Atmospheric Sciences and Climate 
Kenneth H. Bergman, Staff OCBcer until 8/90 
Richard Kelley, Staff OfBcer beginning 11/90 

• Term expired 6/30/90. 
•• Term began 7/1/90. 
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