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'Lo the President of the Senate and the 
Speaker of the House of Representatives 

Although some progress in coordinating weather programs 
has been made, there appears to be potential for improved 
service at lower cost. This report points out the need for 
better coordination and resource allocation by the Department 
of Commerce to eliminate duplication of services by the 
agencies. 

We are sending copies of this report to the Director, 
OffjEce of Management and Budget, and to the Secretaries of 
Commerce, Defense, the Navy, and the Air Force. 
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UMPTRCLLERGENERAL'S ~FEDERALWEATBERPW 
REPORT 'ITI THE CXMGRESS MUSTHAVE STFKXERCENTRAL 

DIRKTIO%J 

DIGEST - - .- _.- - -- 

The Federal weather program is fragmented 
and costly. The qerational weather pro- 
grams of seven agencies are estimated to 
cost $650 million in fiscal year 1979 and 
larger expenditures to iq%ove current capa- 
bilities are planned. (See pp. 6 and 7.) 

To reduce these costs and to more effectively 
meet civil and military weather require- 
ments, the agencies involved must have strong 
central coordination and direction. 

The Bureau of the Budget (ncww the Office of 
Managemnt and Budget ((XIB)) attempted to pro- 
vide such coordination by is'suing Circular 
A-62 in 1963. The circular gave the Depart- 
ment of Cmrce a central role in meeting and 
coordinating the Governm&?nt's weather infor- 
mation needs and responsibility for curtail- 
ing redundant operations by planning and 
reviewing weather services. 

Since the circular was issued, Connmarce has 
made progress in coordinating weather 
programs; it has furthered the exchange of 
information among agencies and has arranged 
some multiagency efforts, such as the devel- 
opment of an advanced radar system. But 
much stronger central direction is needed 

. 
to establish the optimum configuration of 
weather services, staff, and support capa- 
bilities and to prevent the establishment 
of redundant capabilities. 

Needed improvemnts include: 

--Firm leadership. 

--More comprehensive short- and long-range 
planning. 

Upon rwnovrl the report 
‘should k noted’ hrreon, 
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--More indepth, systematic program reviews, 

--An independent, full-time staff to make 
such plans and reviews. 

The proposed National Weather Act of 1978 
attempted to provide remedies for current 
deficiencies in coordinating weather pro- 
grams, but the act was not enacted. 

BE'ITERP~INGAND REVIEWINGNEEDED 

The three major weather organizations-the 
National Weather Service, Air Weather Ser- 
vice, and Naval Oceanography Coaxnand--often 
provide similar types of services covering 
the same geographical and atmospheric areas. 
(See p. 6.) Such redundancies can be elimi- 
nated by sharing and/or consolidating re- 
sources and responsibilities. 

To take advantage of such opportunities 
a long-range Federal weather plan must set 
forth current and future requirements and 
how the requirements can best be met. Fur- 
ther detailed program reviews must monitor 
the plan's inplementation. Good planning 
and reviewing are of particular benefit in 
assessing the need for future acquisitions 
and improvements of weather capabilities, 
because they can prevent unnecessary 
expenditures. (See pp. 9 and 26.) 

Ccsmerce's review system is too informal 
and too limited to ensure that Federal 
agencies use the best service arrangement. l 

Agencies' proposals to change their programs, 
for example, are not required to be formally 
suhnitted to Ccznnerce for review. As a re- 
sult, Camxrce has little opportunity to 
determine the relative costs and benefits 
of proposals. (See pp. 15 and 28.) 

Rather than actively planning and reviewing 
weather programs to improve their efficiency 
and effectiveness, Ccxrmerce officials prefer 
to wait until opportunities conducive to 
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integration arise. This passive role is 
partly because of Commerce's lack of 
authority as a lead agency. 

Because Circular A-62 does not contain en- 
forcement provisions enabling Commerce to 
carry out its coordinating efforts, Commerce 
officials must rely on their own persuasive 
ability and other agencies' goodwill. And 
because Commerce does not have any budgetary 
authority over other agencies, its ability 
to prevent unnecessary costs by recommending 
joint development or procurement efforts 
has been very limited. (See p. 10.) 

Commerce, in an advisory role to OMB, should 
be granted authority to assess agencies' 
weather budgets and programs in relation 
to other agencies' programs or to a 
national plan. 

Another reason for Commerce's ineffective 
leadership is that its weather coordination 
office does not have sufficient full-time 
staff nor the independence to assess 
agency requirements. (See p. 13.) 

POTENTIALLY PARALLEL OR 
REDUNDANT CAPABILITIES 

Because centralized planning and reviewing 
are.inadequate, agencies generally maintain 
or develop capabilities to satisfy their own 
needs without considering the others' capa- 
bilities and requirements. Justifications. 
for parallel capabilities, however, should 
be evaluated before being accepted. (See 
p. 28.) 

Examples of questionable capabilities are 
summarized below. 

--Each of the three major weather organi- 
zations operates its own primary computer 
center using a similar forecasting process. 
All three centers plan to increase their 
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computer capabilities but did not fully 
consider the others' requirements or capa- 
bilities in making their plans. Commerce 
also has not made an indepth study of 
the need for three centers. (See pp. 8 
and 29.) 

--Both the National Weather Service and the 
Air Force provide severe weather warning 
services through separate organizational 
structures. (See p. 32.) 

--The National Weather Service, Navy, and 
Air Force provide common aviation ser- 
vices but use different operating methods. 
(See p. 33.) 

In each of these casesl the potential exists 
for one organization to meet the other's 
requirements or for operations to be consol- 
idated for more efficient service arrange- 
ments. 

RECOMMENDATIONS 

Since the Congress has never prescribed in a 
single document national policies, respon- 
sibilities and programs regarding weather 
services and supporting research, Commerce 
draws its basic authority and responsibility 
from Circular A-62. While the circular 
generally provides the policy and procedural 
guidelines, certain ambiguities exist, and 
GAO believes the authority given is not 
sufficient to achieve effective central ' 
direction. 

Therefore the Congress should enact legis- 
lation which would: 

--Reaffirm the central agency role for 
weather and specifically define its 
authority and responsibilities concerning 
civil and military weather organizations. 

--Strengthen the central agency's role by 
requiring it to assist OMB in its annual 
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review of agmlcies’ budget submissions by 
providing comments and recommendations on 
budgeted activities and on their consist- 
ency with the central agency's overall 
Federal plan or plans. 

GAO wil provide specific legislative language 
to the Congress upon request. 

Other recommendations for improving plans 
and operations are contained on pages 22 
and 34. 

AGENCY COMMENTS AND GAO'S EVALUATION 

OMB and the Departments of Commerce and 
Defense basically agreed with the main 
thrust of the report. Although some progress 
in coordinating weather programs has been 
made, there appears to be potential for 
improved service at lower cost through 
better coordination and resource allocation. 
This is true, particularly as new and expen- 
sive technologies are introduced along with 
the potential requirement for major system 
changes in the near future. 

The other key comments were: 

--Difficulties pointed out in the report 
center on problems of implementation of 
A-62, not a lack of clarity in authority 
and responsibility for coordinating weather 
services. Therefore, while not opposed,to 
legislation which would reaffirm the 
provisions of Circular A-62, they do not 
consider it necessary. 

--Renewed interest and concern is needed at 
the highest levels: it is now being gener- 
ated and several actions are underway to 
improve coordination and isolate potential 

I areas for improved services at less cost. 

--Emphasis should be on coordination, inform- 
ing one another of weather activities and 
waiting for targets of opportunity to sur- 
face for integrated support. 
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--GAO's primary proposal appears to be that 
one agency should have direct control, in- 
cluding management and budgetary authority, 
over other Federal agencies. 

GAO recognizes that there are alternatives 
available to provide the central direction 
which it believes necessary, One alternative 
would be to develop a weather service agency 
similar to the recently established Federal 
Emergency Management Agency, which is 
responsible for emergency preparedness. 
Another would be establishing an oversight 
organization within OMB. 

GAO believes that a "'national" weather ser- 
vice may be the most effective organization 
for providing central direction. At this 
time, however, the lead agency type organi- 
zation can provide for'effective and effi- 
cient services if it is given sufficient 
authority to develop national plans, analyze 
customer requirements, review capabilities 
to provide services, and make recommendations 
on how best to provide the weather services. 

GAO applauds current actions to improve coor- 
dination and isolate potential areas for im- 
proved services at less cost. However, more 
needs to be done to assure that these actions 
are of a continuing nature--ambiguities need 
to be removed from current directives, weather 
services need to be clearly defined, and the 
authority and responsibilities should be spe- 
cifically spelled out. GAO suggests that the 
best approach to reaffirm the intent of the 
Congress, plus remove the ambiguities, etc., 
is through legislation. 

The Department of the Defense provided oral 
comments to the report. OMB comments are in 
appendix V and Department of Commerce comments 
are in appendix VI. 
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Basic weather services 

Service agency 

Specialized weather 
services 

User agency 

lther 

ather functions 

GLOSSARY 

All activities required to pro- 
duce or complete a description 
in time and space of the atmos- 
phere. In general, the prod- 
ucts of this process are mete- 
orological in nature and are 
not necessarily useful for 
users' operational needs. 

An agency that provides user 
agencies with the weather ser- 
vices. 

Those activities, generally de- 
rived from output of basic ser- 
vices, which produce products 
needed to serve the operational 
needs of particular user groups, 
such as aviation, agriculture, 
business, commerce, and industry 
and military. 

An agency whose mission requires 
meteorological services either 
for its internal operations or 
as part of its direct services 
to a clientele group. 

Includes both meteorological 
and oceanographic functions 
such as marine weather. The 
term will be used interchange- 
ably with "atmospheric" in 
this report. 

The functions performed by Fed- 
eral agencies in weather observa- 
tions, analyses and forecasts, 
communications, dissemination 
of data, and general support 
groups. 
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CHAPTER 1 

INTRODVCTION 

/ 
I 

The objectives of the Federal weather program are to 

1, --reduce the economic and social impact of natural 
disasters, 

" 1, "'111~ 
i;/ 11 

--promote the Nation's welfare and economyl 
r,, 1 --preserve and enhance the quality of the environment, 

and 

--strengthen national security. 

To meet these objectives, seven Federal agencies (shown 
in the chart below) are involved in basic and/or specialized 
weather services: Basic services, which constitute the anal- 
ysis and forecast process, meet public needs and fulfill 
requirements common to two or more agencies. Specialized 
services are developed by tailoring this basic data to 
specific purposes, as aviation, marine, agriculture, or 
military applications. For example, a specialized aviation 
service may be an weather report identifying visi- 
bility, icing, turbulence, or thunderstorm activity. 

i Planned expenditures for basic and specialized programs 
and supporting research to be conducted by the seven agencies 
tota1"$763 million during fiscal year as shown below. 
(See app, I for further details.) 

Operational programs Research 
Specialized Basic programs Total 

, 

$271 
43 
11 - 

$ 31 
226 

67 

j Total $324 
Z 

$ 18 $320 
40 309 
56 134 

$114 $763 
.ZZZ 

,/khe other agencies are the Departments of Agriculture, 
nergy r and Transportation; the National Aeronautics and 
pace Administration; and the Environmental Protection 

P gency. 
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A8 can be seen, l the Departments of Commerce and Defense 
have the most extensive operational programs* They operate 
the Nation's three major weather organizations: the National 
Weather Service (NWS), under Commerce, and the Air Weather 
Service and the Naval Oceanography Command 
Naval Weathef"*S&rvrice Command)r under 
for background information on these 

) Operational weather forecasts are made by each organi- 
zation's primary center, specialized centers, and local and 
regional forecast service offices. Because these three 
organizations provide both basic and specialized services, 
they can be considered the heart of weather operations. 
The specialized centers provide such services as severe storm 
or hurricane forecasts, and the forecast offices primarily 
translate basic services received'from the p imary and spe- 
cialized centers into specialized forecasts. (See app. IV 
for an explanation of the operational process.) I' 

REDUNDANT PROGRAMS-- 
A LONGSTANDING CONCERN 

i Overlapping Federal weather programs have concerned 
both the Congress and the Office of Management and Budget 
(OMB) for more than a decade. 1 In 1962, after studying over- 
lapping or redundant facilities and services, the Bureau of 
the Budget (now OMB) reported lJ that existing divisions in 
weather operations were the result of historical events and' 
adjustments made to meet changing needs, rather than careful 
planning. The report also noted the need for "strengthening 
of existing arrangements for planning and coordinating 
meteorological programs." 

Recognizing the need for policy guidance in weather 
activities, the Congress enacted section 304 of Public Law 
87-843 in 1962, which stated: 

c4 
"The Bureau of the Budget shall provide the Congress 

.in connection with the budget presentation for fiscal b 
year 1964 and each succeeding year thereafter, a 

lJ"Survey of Federal Meteorological Activities," dated 
March 1962. 
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horizontal budget showing (a) the totality of the 
programs for meteorology, (b) the specific aspects of 
the programs and funding assigned to each agency, and 
(c) the estimated goals and financial requirements." 

('In November 1963 the Bureau issued Circular A-62 to 
provide agencies with needed policy guidelines governing 
weather services. The circular established a Federal policy 
for assessing agency roles in weather activities and for 
setting goals to be achieved by effective coordination. 
MGH9-t"- lTuteW6itS"Pthy; the circular,gave Commerce a central role 
in meeting and coo dinating the Government's weather 
information needs. 

J 
The proposed National Weather Act of 1978 (H.R. 13715) 

reflected more recent congressional interest in weather pro- 
grams. The bill, considered but not enacted by the 95th 
C'ongress, attempted to provide remedies for deficiencies in 
the present coordination of the programs. 

CURRE,NT FEDERAL COORDINATION MECHANISM 

Although Circular A-62 did not designate Commerce as 
the single central manager of weather services, it made' 
C'ommerce responsible for identifying inefficient and uneco- 
nomical operations through systematic reviews and integrated 
planning of basic and specialized services.) To carry out 
its review and planning responsibilities, Commerce estab- 
lished the Office of the Federal Coordinator for Meteoro- 
logical Service and Supporting Research. Two interdepart- 
mental committees, one for services and the other for 
a/pplied research, were also established to assist the Office 
of the Federal Coordinator in its reviewing and planning 
responsibilities. s 

I / Commerce also established the Federal Committee for 
Meteorological Services and Supporting Research to provide 
policy guidance to the Office of the Federal Coordinator and 
to review proposed Federal plans and resolve,interagency 
differences- If major differences among agencies could not 
be resolved through the Federal Committee, they were to be 
referred to the Executive Office of the President. 

REVXOUS GAO STUDIES 

Previous GAO reports which have addressed the need for 
etter planning and coordination of the three weather organi- 
ations' programs and capabilities follow: 
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--In March 1977, we reported (B-133202) on the feasi- 
bility of consolidating weather briefings for general 
aviation pilots because both NWS and the Federal Avi- 
ation Administration provided such briefings. (The 
Aviation Administration and NWS are coordinating 
aviation services under an interagency agreement, 
dated January 24, 1977.) 

--Also in March 1977, we reported (LCD-76-445) on the 
feasibility of consolidating certain aviation weather 
services. We suggested that NWS, the Air Force, and 
the Navy had not actively fostered the integration of 
common military and civilian aviation requirements 
and functions. Instead, the three services operated 
weather stations which appeared to have overlapping 
functions. 

--In March 1978 (CED-78-771, we pointed out that the 
effectiveness of specialized services for aviation, 
agriculture, air pollution, and marine activities 
had been hampered by the lack of specific and up-to- 
date plans. 

During this review, we isolated two additional issues 
which were separately reported to the Secretary of Defense. 
The first issue paralleled the lack of coordinatio@ theme in 
this report but was isolated to coordination between the Navy 
and the Air Force in developing their computer flight plans. 
We brought this to the attention of Defense on October 10, 
1978 (LCD-78-437), because independent Air Force and Navy 
actions which would lead to duplicative effort were at that 
time imminent. 

The second issue was that the Air Foroe had not suf- 
ficiently explored the availability and use of host nation 
support for weather services in Europe as part of Defense's 
overall program to rely more on host nation support services 
(LCD-79-413 dated May 11, 1979). 

SCOPE OF REVIEW . 

We made this review to assess the adequacy of existing 
Federal coordination mechanisms for ensuring the effective 
use of civilian and military operational weather capabilities 
and fully integrated national weather programs. 
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We examined the three weather organizations' basic and 
specialized services, including their plans to coordinate 
these services among agencies. 

We held discussions with officials from OMB; the 
Departments of Defense, including Air Force, Navy, and Army; 
the National Weather Service; and private users of weather 
services. 

We also reviewed the legislative history of weather 
programs and OMB circulars and implementing guidelines. 



c-2 

ISSUES AND PRX&EB!S 

IN ESTABLISHING EFFEXZTIVE Cm DIRECTION 

The organizational structure of the Federal weather 
activities is fra-nted and costly. Operational weather 
programs are planned to cost almost $650 million in fiscal 
year 1979, and large expenditures to improve current capa-, 
bilities are planned over the next several years. 

To reduce these costs and to more effectively meet 
weather information requirements, the agencies involved must 
have strong central direction based on a comprehensive 
weather plan and continuing program reviews. As the desig- 
nated lead agency, the Deparmnt of Ccxrunerce should provide 
such direction with a view toward the full integration of 
weather services. At issue are two basic questions. 

--Do the current weather organizations provide the most 
cost- and mission-effective weather services to the 
Federal Government? 

-What is the Government’s optimum configuration of 
weather services, staff, observation stations, satel- 
lites, primary centers, and forecasting offices? 

WHY IS Cm DIREXZTICN NEEDED? 

The National Weather Service, Air Weather Service, and 
Naval Oceancgraphy Command have missions to meet theyeather 
information needs of the general public, special users, and 
the military. While NWS primarily serves civilian users 
in the United States, the Air Force and Navy organizations 
serve military users throughout the world. However, the 
three weather organizations share interest in co-n 
geographic and a-spheric areas. 

To meet the various user information needs, the three 
organizations operate extensive weather networks. As de- 
scribed in appendix II, the networks are comprised of pri- 
mary centers and a large number of regional and local or 
base weather offices. The following table shows staff and 
expenditures for fiscal year 1978. 
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Personnel 
Cbis% (note' a) 

(000,000 omitted) 

National Weather Gervice 
Air Weather Service 
Naval Oceanography Command 

$194 5,089 
84 3,916 
41 1,602 

Total 10,607 

g/Assigned as of September 30, 1978. 

Thus, at a substantial cost, the weather organizations 
operate from similar types of offices, and their basic 
analysis and forecast often cover the same geographical and 
atmospheric areas, As demonstrated in chapter 3, the organi- 
zations sometimes provide similar types of weather ser- 
vices. Sharing and/or consolidating parallel capabilities 
could offer opportunities for savings. Ef'fective central 
coordination and direction of weather programs would be 
necessary to identify and to take advantage of such opportu- 
niti:es. 

Furthermore, demands for a fiscally responsible Govern- 
ment emphasize the need for coordination in planning future 
capabilities and expenditures. Commerce and Defense, for 
example, are planning to extend forecast periods and in- 
credse forecast accuracy by developing improved mathematical 
models. Since more sophisticated models require more compu- 
tation, Federal agencies also plan to spend substantial funds 
to replace and/or upgrade their computer capabilities. The 
197 

3 
Federal Computer Plan for Operational Forecasting and 

Atm spheric Modeling Research projected expenditures of 
about $64 million for seven Federal agencies in fiscal years 
1974 and 1979 alone. Both Commerce and Defense also plan 
to upgrade primary weather facilities with more powerful 
computer systems as shown below. 

--NWS' primary center uses the National Oceanic and 
Atmosph"eric Administration's (NOAA's) computer service 
center for basic computational support. The center's 
computer system is basically composed of three IBM 
360/195s for major computer power and several smaller 
systems for processing weather data. Each IBM 360/ 
195 has a total computing power of 10 to 15 million 
instructions per second (MIPS). Plans are to upgrade 
and/or replace the system in the 1980s. In addition, 

7 



NWS' primary center operates several smaller 
computers, used for communications, which are 
continually upgraded. 

--The Air Force's primary center operates a computer 
system composedsof three UNIVAC 1110 computers of 
2.5 MIPS each and several small supporting compu- 
ters. Plans are being made to increase the comput- 
ing power to 12:MIPS in 1979 and 45 to 50 MIPS by 
1985. 

--The Air Force recently requested procurement author- 
ity to upgrade two large-scale computers and to 
support its center's operation. As discussed on 
page 32,, the House Committee on Government Operations 
asked us to analyze this procurement, The Committee 
believes that this acquisition is but a smalls part of 
a large Air Force plkw to replace, at a total cost of 
over $100 million, its entire complement of computer 
equipment. 

--The Navy's primary center operates a computer system 
comprised of three CDC 6500 computers of 1.8 MIPS each 
and one Control Data Corporation Cyber 175 computer of 
about 6 MIPS. The Navy is in the process of increas- 
ing its computing power to about 67 MIPS by 1980. 

Development efforts and plans are not confined to im- 
proved models and larger computers. All three weather or- 
ganizations have ongoing efforts to improve observation and 
forecast capabilities through the introduction of automatic 
sensors and the increased use of visual forecaster aids and 
minicomputer systems. These and other developments require 
substantial funds. For instance, subject to funding approval, 
the Air Weather Service's fiscal year 1978 master plan shows 
estimated funding requirements of $362 mi'llion for the 8-year 
period ending 1985. 

WHAT IS EFFECTIVE CENTRAL DIRECTIGN? 

To effectively coordinate extensive civil and military 
weather capabilities, Commerce must exercise leadership in 
developing future plans to meet requirements and in making 
sure that current service arrangements are as effective as 
possible. In such a leadership role, Commerce must have 
sufficient authority to oversee other agencies' programsl as 
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well as a firm commitment, adecpate res~urcw~, and the 
objectivity to evaluate weather services and identify 
opportunities for better service arrangements. 

In commenting on our report, OMB, Commerce, and 
Defense were concerned that we,were proposing that one 
agency should have direct control, including budgeting and 
management authority over other executive departments and 
agencies. This is not our intent--we recognize that OMB 
has this authority. 

In the content of this report, centralized direction 
does not mean line management or budgetary authority over 
the operations of the various Federal agencies involved in 
weather activities nor that Commerce can direct them to 
adjust their programs. Rather, it means establishing the 
combined Federal peacetime and wartime weather requirements 
as computed and justified by the agencies, analyzing these 
requirements in relation to capabilities, controlling plan- 
ning for the most effective and economical way to meet these 
requirements, and recommending/advising OMB as to the best 
approaches for providing weather services at less cost. 

Firm leadership authority 

The Congress has not prescribed in a single document 
the national policies, responsibilities, and programs 
regarding weather services and supporting research. Conse- 

Commerce draws its basic authority and responsi- 
ity as lead agency from Circular A-62. While the cir- 
ar generally provides clear policy and procedural guide- 

lihes, certain ambiguities exist and the authority given 
Commerce is not adequate to allow effective central 
direction. 

I Ambiguities in policy quidelines " 

The circular directs Commerce to meet the basic 
weather service requirements of the public and those common 
toimore than one Federal agency and to arrange for other 
parties to provide such services when doing so would be 
effective and economical. Recognizing that certain weather 
re$uirements cannot be met through basic services, the cir- 
cular also gives Commerce some control over the procedures 
agencies should follow in obtaining special services. 

In spite of the circular's apparent intent to put 
in a lead position, a number of ambiguities exist. 
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For example, the just-mentioned provisions of the circular 
do not apply to weather activities involving special secu-, 
rity considerations. What constitutes these considerations 
or who decides when they are present is not clear. 

Furthermore, the circular does not, provide Commerce 
with sufficient authority to lead and effectively implement 
its procedural and coordinating efforts. Commerce officials 
told us that, because the circular provides limited authority, 
the Office of the Federal Coordinator must rely heavily on 
its own persuasive ability and Federal agencies' goodwill to 
get positive action. According to the Federal Coordinator, 
his office looks out for opportunities offering potential 
for improved service arrangements and relies heavily on 
coaxing Federal agencies into action. Although the Federal 
Coordinator considered this management apptoach effective, 
he agreed that the approach was partly influenced by the 
Office's limited authority and staffing. Similar views were 
voiced by a former Federal Coordinator who said the Office 
can plan, coordinate, and advise; however, the Office cannot 
implement needed actions without OMB or agency backing. 

Such limited authority does not appear to be sufficient 
for effective central direction. We are not implying that 
Commerce should determine and validate all peacetime and 
wartime weather requirements or even provide all the neces- 
sary weather services. But, it must have the authority and 
responsibility to plan', review, and propose how, when, and 
where these services can be provided most effectively and 
economically, and, in turn, recommend appropriate actions to 
OMB. Although the Congress started to address this issue in 
a bill that would have become the National Weather AC+ of 
1978, the bill was not enacted into law. 

The current central agency 
* concept needs to be strengthened 

Besides clarifying Commerce's role, there also exists a 
need to reexamine the central agency's adequacy to direct 
weather activities. Although Circular A-62 required Commerce 
to develop an integrated weather program, the circular pro- 
vided Commerce with little or no authority to influence 
budgetary or other decisions involving individual agencies' 
weather services. 

Circular A-62 endorsed the central agency concept by 
assigning a single agency, Commerce, the responsibility for 
overall coordination of the Government's weather program. 
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Operating authority and funding channels, however, continued 
to rest entirely with the agencies involved in weather activ- 
ities. Nor dcrq the circular stipulate that Commerce should 
have an advisory role to the Congress or OMB in budgetary 
matters involving other agencies' weather activities. 

In our view, this type of central or "lead" agency 
approach may not be an adequate solution to the problem 
of fragmentation in weather service. In discussing similar 
problems --several Federal agencies are involved in weather 
modification-- the Weather Modification Advisory Board stated 
that the lead agency solution is inadequate and a single 
program manager is needed to resolve existing fragmentation. 
The Board reasoned that: 

"Responsibility without authority is a prescrip- 
tion for administrative frustration, and in none 
of the earlier proposals was it contemplated 
that any authority to require action or control 
of fiscal resources would be vested in the 
'lead agency.' By now, bureaucratic behavior 
patterns and constituencies and Congressional 
relations are so ingrained that, in our view, 
not even a modified 'lead agency' approach, in 
which the 'lead agency' might be given some bud- 
getary screening authority, would be effective. 
In any case, such authority is inevitably 
weakened, and especially as the initial impetus 
gradually settles down to the pace of the long 
pull, by erosive effects of the forces that 
impel peer Agencies to avoid controversies and 
maintain their 'sovereignty.'" 

I We recognize that OMB has final budget reyiew authority 
Over executive departments and agencies. We believe, however, 
*hat Commerce's authority as lead agency should be broad- 
ened because without some role in funding matters, Commerce 
has limited ability to affect individual agencies' proposals. 

In the early 197Os, NWS began to develop a system to auto- 
mate the transmission and display of weather charts and fore- 
pasts. Shortly thereafter, the Navy began to develop a simi- 
Far system. According to Commerce officials, the two systems 
bre different in some respects, but a joint development effort 

F 

ight have been possible with proper planning and coordinated 
unding. The Federal Coordinator stated that initially only 
WS had the necessary development funds. By the time Navy 
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funds were available, development of the NWS system was well 
underway and it was too late to modify the design to meet 
both agencies' requirements. As a result, the coordinator's 
role was reduced to merely insuring that the two systems 
were capable of exchanging information. 

With a greater funding role, even if only advisory, 
Commerce could have at least alerted OMB to the cost savings 
possible through joint development and procurement efforts. 
To avoid such problems in the future, we believe that Com- 
merce's authority as central agency should be broadened to 
include a budgetary screening authority. In an advisory 
role to OMB, Commerce should be required to comment on 
agencies' budgets and programs in relation to a Federal 
weather program. 

Independent, full-time staff 

Having more authority will not by itself result in 
effective central leadership; comprehensive planning reviews 
by an independent office are also needed. The office should 
have full-time staff members who can devote their time to 
objectively evaluating and planning weather services. 

As mentioned in chapter 1, Commerce established the 
Office of the Federal Coordinator to plan and review Federal 
weather services. Commerce intended to provide for the 
Office's independence by placing it as a staff office in 
Commerce rather than in NWS. It also assigned 10 perma- 
nent full-time professional staff members, plus the coordi- 
nator. The importance of a full-time and independently 
placed staff was mentioned in a 1963 progress report, L/ 
as follows: 

"The experienced personnel who make up the r * I 
staff have, as their specific charge, the review 
of agency meteorological programs forethe express 
purpose of achieving the maximum integration of 
current and future meteorological services and 
supporting research. The staff members are able 
to be completely objective in their analysis and 
recommendations since they do not represent any 
agency meteorological service or research and 
development activity." 

l-/Progress report on the Bureau of the Budget Circular 
A-62, Nov. 13, 1963, U.S. Department of Commerce, 
July 1, 1965. 

12 



However, the Offiocl no longer reflects that kind of 
independence; it is now placed in an operating division of 
NOAA, and its permanent staff consists of two part-time and 
one full-time professional. The Federal Coordinator who saw 
nothing wrong with this arrangement said that the Office's 
work can be more effectively done and additional part-time 
staff can be obtained on an as-needed basis from NOAA and 
other agencies participating in the interagency committees. 
In contrast, a former Federal Coordinator stated that the 
staff reduction has placed more responsibility on the part- 
time staff, who often lack the time and interest to devote 
much effort on areas outside their normal duties and who 
have difficulty in remaining totally objective in matters 
concerning their respective agencies. 

We believe that the sizable reduction in full-time 
staff must be partly ,responsible for the Office's passive 
role and that the increased objectivity of an independent, 
full-time staff would outweigh the savings from using other 
agencies' part-time staff. We also believe that the commit- 
tees established by Commerce are an excellent forum for ex- 
changing information and discussing issues and problems; 
however, the committees do not offer sufficient independence 
from everday pressures to carry out effective program reviews 
and planning. 

Federal weather plan 

Once an independent central management mechanism has 
been established, a Federal weather plan should be prepared. 
To do so, current and future requirements must be established 
ahd validated by user organizations and current weather ser- 
vices, equipment, and other support capabilities must be 
assessed by service organizations. Only then can the Federal 
Cbordinator merge the combined peacetime and wartime require- 
ments and capabilities into an integrated, long-range plan 
that sets forth how and where the requirements can best be 
satisfied and what weather activities should consist of in 
tpe future.’ 

Circular A-62 requires the development of a comprehen- 
siive Federal plan to assess and direct weather services and 
siupporting research and to achieve the maximum integration 
of current and future services and research consistent with 
the effective and economical accomplishment of mission re- 

As discussed in chapter 3, Commerce has not 
a comprehensive plan, and published plans lack the 
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detail needed to adequately review agencies' programs. With- 
out a comprehensive plan , Commerce has little basis for eval- 
uating, and taking advantage of opportunities to integri),te, 
weather services. In addition to dollar savings, such oppor- 
tunitiescould offer other benefits. For example, in the 
computer area: 

-Economies of scale are the savings attainable when a 
laraer, more accurate computer is used to make compu- 
tations faster and at a lower cost. Weather forecast- 
ing could benefit if such economies were planned. 
For instance, NWS and the Air Force's primary centers 
run primitive equation models to forecast weather in 
the Northern Hemisphere, but NWS cannot provide the 
forecast for the Air Force because of the Air Force's 
time constraints. A faster computer might allow NWS 
to do so. 

--Economies of specialization are available from cer- 
tain computers that are especially efficient for * 
scientific computing purposes. Large and complex 
mathematical computations, such as those used in 
weather modeling and some other scientific applica- 
tions, could benefit from such economies. 

--Standardization means that two or more components or 
systems are interchangeable or compatible. In the 
case of broad scale weather forecasting, planned 
standardization of computer hardware may allow the 
primary centers to meet each other's requirements. 
However, each primary center used different mainframe 
computer hardware, so the computer programs for models 
and applications are not written in a completely com- 
patible format. In part, the lack of computer compa- 
tibility is reflected in the weather organizations' 
limited backup capabilities, as discussed on page 20. 

Detailed program reviews 

Detailed program reviews, which should monitor imple- 
mentation of a Federal weather plan, are another important 
element of effective central direction. The reviews should 
question weather services, functions, and capabilities to 
identify opportunities for better service arrangements or 
development efforts. 
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Circular A-62 requires systematic and continuing re- 
views of basic and specialized weather requirements and ser- 
vices. These reviews are to promptly identify the need for 
new or revised services, to develop those basic or special- 
ized services that most efficiently meet the need, and to 
arrange for the conduct of such services by those Federal or 
non-Federal organizations offering the most effective and 
economical arrangement. Again, however, Commerce has not 
met the review requirements and objectives established by 
the circular. Withaut detailed and ongoing program reviews, 
opportunities for improvements can be missed, instead of 
being recognized early and aggressively pursued. 

For instance, all three primary centers use their own 
Northern Hemisphere atmospheric prediction models for broad- 
scale operational forecasts. Both NWS and the Navy also use 
models to forecast wave and swell height and direction, al- 
though the Navy's more sophisticated model can forecast more 
facets of waves and swells than the NWS model. Officials of 
all three weather services told us that the models had not 
been formally studied to determine their relative value 
(cost and benefit analyses) in order to identify the best 
one for operational use. Their failures to make formal 
comparisons underlines the need for Commerce to make 
detailed reviews. 

WHAT ARE THE POTENTIAL BARRIERS 
TC INTEGRATING WEATHER SERVICES? 

In planning and reviewing weather servrces with a view 
tb their full integration, Commerce must consider certain 
ikwues which have been raised as potential barriers. 
Allthough many of the issues have merit, they generally need 
tb be studied further before accepting them as justification 
fbr continued redundancy in weather capabilities. The major 
&sues are: 

--Different agency requirements for basic and special 
service. 

--Stateside position requirements for military staff 
returning from ship or overseas duties. 

--Backup requirements. 



Differe_nt agency requirements 

The military consider their basic and specialized 
weather requirements to be the chiefcbarriers to integrating 
weather services. To justify separate weather capabilities, 
they contend that such capabilities are needed to meet their 
users needs in terms of security response time, level of de- 
tail, and worldwide coverage. The military believe that the 
civilian sector lacks the responsibility and capability to 
meet such extensive requirements, thereby, concluding that 
separate capabilities must be maintained. 

We agree that the civilian sector currently lacks the 
responsibility and capability to satisfy the military and 
others' total requirements. We also agree that it is not 
necessary or always practical for one organization to 
satisfy all user needs. But, does each weather service 
need comparable capabilities? Isn't there potential for 
interservice/interagency servicing? If all requirements 
were isolated, and, where necessary, uniqueness well defined 
and justified, couldn't appropriate capabilities be developed 
and responsibilities assigned to not only achieve economies 
but also improve services? 

We did not evaluate user requirements to determine 
their essentiality. Nor should the lead agency, as we envi- 
sion its future role. As entitled, weather services are 
service organizations --they do not establish weather service 
requirements. They determine what is needed to satisfy 
customer requirements --how to provide the service. 

The lead agency would generally decide how best to 
provide the service without jeopardizing user agency's mis- ~ 
sion effectiveness. While obvious differences do exist in 
specific user agencies‘ weather information.requirements, 
uniqueness in certain areas should not form the basis for 
self-sufficiency. 

Does the need for basic services justify separate basic 
capabilities? We think not. Does the need for common spe- 
cialized requirements justify separate capabilities? We 
think not. Does the need for unique specialized require- 
ments justify separate capabilities? This depends on what 
makes them unique. 
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Basic weather services 

Although Circular A-62 established Commerce as the prime 
provider of basic weather services, both the Air Force and 
the Navy also provide basic analyses and forecast services. 
Military officials justify this situation by saying that 
Commerce does not have the capability to meet their basic 
requirements. However, we were told that all three weather 
organizations could provide the others with required services 
if the requirements were well defined and if the needed 
staff and financial resources were provided. Since resources 
can be provided through direct appropriations and/or transfer 
of staff, personnel ceiling points, funds, or facilities 
and since services can be defined through interagency 
agreements, there appears to be questionable support for 
basic service capabilities at all three weather organiza- 
tions. 

Special weather services 

In contrast to basic services, the issue of specialized 
services is more clouded. Circular A-62 defines "specialized 
meteorological services" as those derived from basic services 
and used by special users, such as agriculture and aviation 
gioups, but does not differentiate among the services. 

In our view, specialized services can be divided into 
two categories: those unique to military and civil users 
and those common to both. For instance, both civil and 
m;ilitary aviation users require such common specialized 
services as terminal aviation forecasts, area and route 
forecasts, computer flight plan services, and severe weather 
wbrnings. In contrast, special mission support, command 
ahd control, and intelligence weather services are unique 
to military users, and crop forecasts are unique to agricul- 
tural users. 

Such a distinction is important because, in the past, 
the Bureau of the Budget maintained that no one central 
aigency can meet all user organizations' service requirements. 
In commenting on this, the Bureau reported in 1962: 

"The internal meteorological requirements of 
some agencies are so highly specialized and 
enmeshed with their basic missions that they 
cannot be effectively met by a central agency. 
Concentration of responsibility for specialized 
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meteorological activities in such agencies EacilI- 
tates effective programming responsive to agency 
needs. Finally, the value of some meteorological 
programs can often be more readily recognized 
when closely identified with the mission they 
support." 

This suggests that Defense and other mission-oriented agen- 
cies can translate weather needs to operational requirements 
because they have weather service as well as mission respon- 
sibilities, while Commerce cannot make such translations 
because it has only weather responsibilities. 

While we agree with this rationale in regard to some 
unique specialized services as discussed below, we question 
it with regard to more common services and believe potential 
does exist for interagency arrangements. Looking at the 
issue first from a functional point of view, the work steps 
necessary to arrive at a terminal aviation forecast, for 
example, appear to be the same for both military and civil 
weather organizations. What is different is the format, 
frequency, and the detail of the forecast elements which 
are more a function of user requirements and forecast prep- 
aration rather than association with the mission, If these 

~ requirements are known in total, the best service arrange- 
~ ments can be centrally planned for and integrated if appro- 
I priate. In addition to aviation, marine and severe weather 

services represent common specialized services where addi- 
I tional potential exists. (See pp. 32 and 33.) 

Next, looking at the issue from a service point of view, 
there appears to be no major reasons why, for example, NWS 
personnel could not provide some specialized.services to 
military users as long as the expertise exists and the re- 
quirements were defined. In some respects, such a provider- 
user relationship already exists between NWS and the Federal 
Aviation Administration. NWS forecasters provide the Aviation 
Administration with aviation forecasts for 48 terminals and 
328 routes on a scheduled basis. Further, staff of the two 
agencies work together at several flight service stations to 
provide time--critical weather assistance to enroute pilots; 
thus, in a sense, NWS is providing mission support. 
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A similar providar-uset qeLationship exiat(~ befiwsasn t;lna 
Army and the Aile Fore@. Undar joint regul+onsl l/ the Air 
Force provides the Army with most weather informatyon* In 
the operational deeirionmaking process, however, the Armyr 
as the mission-responsible organization appears to be ex- 
pected to make the needed operational translations, Except 
for combat field support and other unique services, the Air 
Force's services to the Army therefore appear to be similar 
to NWS' services to the Aviation Administration. Accord- 
ingly, the need for military self-sufficiency can be selec- 
tively questioned. 

Unique military specialized weather services includes 
special mission support, command and control, and intelli- 
gence weather services. Should these requirements automati- 
cally be satisfied by the military services? We believe 
uniqueness should be well defined and supported. Many of 
these specialized services may and possibly should be best 
serviced by a Defense organization, especially war zone 
requirements. 

But what makes them unique? Is it where the service is 
provided? On ship? On land in the front lines? If it is 
ou't of the battle zone# is it essential that the U.S. military 
prlovide the service? Could host nation support in overseas 
locations or NWS within the continental United States provide 
thie services? 

Is it because of security considerations? As discussed 
earlier, Circular A-62 does not apply to weather activities 
involving special security considerations. Considering the 
cqrrent and projected state of the art in providing for se- 
c 're Y transmission and data protection, we believe that secu- 
rity considerations should not automatically be excluded from 
intergrated servicing. In the past, there may heave been very 
valid reasons for their exclusion, but do the same conditions 
eNist now? 

We believe that similar "'changing times" rationale 
should be considered in evaluating all so-called mission, 
command, wartime, etc., related user agency requirements. 
Again, there may be many valid reasons for unique special- 
iaed services being satisfied by a Defense organization. 

Regulation No. 115-10 and Air Force Regulation No. 
dated June 9, 1970. 
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But, we do not believe that they should automatically be 
excluded from interagency/interservicing consideration. 
Further, the last 15 years have brought about new technolo- 
gies-- such as more secure or faster communications and com- 
puter systems --which may alleviate barriers to integrating 
military and civilian weather services. 

Stateside position requirements 

Also of concern to the military are stateside position 
requirements for military staff returning from ship or over- 
seas duties. That is, military positions must be kept in 
U.S. military weather organizations so that personnel can 
maintain proficiency in weather operations when they are 
not aboard ship or overseas. 

This barrier to integrating civilian and military 
weather services is questionable, in our opinion. We see 
no reason why military personnel could not maintain their 
skills by working with civilians at civil weather organiza- 
tions or at joint civil-military offices. For example, NWS 
and the military weather organizations could jointly staff 
centers and reduce staff shortages and military staff re- 
turning from overseas assignments could retain their 
positions. 

Backup requirements 

The need to have redundancy in certain weather capabil- 
ities in case of an emergency or backup requirements is a 
valid concern of several agencies. If one weather organiza- 
tion's computer, for example, were put out of order during a 
national disaster, another organization's computer should be 
available to produce the downed computer's forecasts. 

. 
Although the three primary centers have backup arrange- 

ments for certain basic services, one center merely runs its 
own model to produce forecasts for use by the downed center. 
This arrangement is limited, because the forecast is not 
based on the downed center's computer model. Furthermore, 
backup for special services is virtually nonexistent. 
Despite their limited backup, Commerce and Defense have not 
quantified the full nature and impact of the potential 
threats against their operations versus the required protec- 
tion mechanisms and associated costs. Such a risk assessment 
is essential in evaluating the need for backup capabilities 
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for major investments --such as the primary centers' compu- " 
ters--because services are often highly dependent on accur- 
ate weather forecasts. 

NOAA recently made a security study on its computers 
(those NWS uses). The study recommended, in part, that NOAA 
(1) make a risk assessment of the specialized products and 
(2) use the "Federal Plan for Back-up" to make a comprehen- 
sive analysis of process and product criticality to develop 
a backup priority scheme. At the time of our review, NOAA 
officials said they were working on external backup and 
planning to contract for a complete risk assessment. 

CONCLUSIONS 

The fragmentation of civil and military weather 
operations through several weather organizations continue to 
emphasize the need for strong goal-oriented central direc- 
tion. This need is reenforced by planned expansions and 
improvements and by the general need to pool available 
resources to make the Federal Government more effective, 
efficient, and economical. In our view, effective central 
direction should, to the extent possible, establish joint 
centers or seek other arrangements that will most economi- 
cally meet basic and common specialized requirements. These 
actions should be taken, however, only after a long-range 
detrailed plan has been developed on the basis of current 
and future requirements and current capabilities. And such 
a plan should be monitored through systematic program re- 
views. 

~ Commerce has been designated as the central agency 
to~coordinate and provide weather services. Although some 
progress has been made, much more should be done, What is 
needed are revisions to the planning and review efforts 
and clarifications of the mandate establishing the central 
agency role. Also needed is a reaffirmation and possibly 
broadening of the central agency's role in weather. 

* As discussed earlier in this chapter, Commerce's 
authority as central agency appears limited. One alterna- 
tive is a central or lead agency concept which grants the 
budget screening authority. Such authority would strengthen 

role and help the Congress and OMB to assess 
ividual agencies weather requirements in relation to 
rall weather requirements and capabilities. We do not 

a role which has been historically considered a 

I 21 



line agency function but, rather, an independent advisory 
role in reviewing individual agencies' programs. 

RECOMMENDATIONS 

Since the Congress has never prescribed in a single 
document national policies regarding weather services and 
supporting research, we recommend that the Congress enact 
legislation that would: 

--Reaffirm the central agency role for weather and 
specifically define its authority and responsibil- 
ities concerning civil and military weather 
organizations. 

--Strengthen the central agency's role by requiring 
it to assist OMB in its annual review of agencies' 
budget submissions by providing comments and recom- 
mendations on budgeted activities and on their con- 
sistency with the central agency's overall Federal 
weather plan or plans. 

GAO will provide specific legislative language to the 
Congress upon request. 

Assuming that the lead agency-type organization is 
selected as the mechanism for assuming the central direction 
role for OMB and that an office similar to the existing 
Office of the Federal Coordinator is used as the lead agency 
agent, we recommend that OMB provide that this organization 
have sufficient staffing, funds, and independence from oper- 
ating matters to assure that desired goals can be achieved. 

AGENCY COMMENTS 

OMB and the Departments of Commerce and.Defense basi- 
cally agreed with our primary message that, although some - 
progress in coordinating weather programs has been made, 
there appears to be potential for improved service at lower 
cost through better coordination and resource allocation. 

For example, the Department of Commerce stated that it 
is true that aspects of the OMB Circular A-62 have not been 
actively followed in the coordination of Federal meteorol- 
ogical activities. However, they believe the mechanisms 
have been established to seek out cases of unwarranted, 
redundant, or overlapping services and supporting research. 
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They added that although the policy level concern and 
coordination has decreased over the past decade, working 
level coordination has been active and effective. And th'ey 
cite examples such as hurricane warnings, severe local storm 
warnings, storm reconnaissance, and working group activities 
in the area of automated observing systems, weather radar, 
and tropical cyclone research. Plus, in February 1979 a 
senior study group was established to.identify areas for 
increased cooperation--marine prediction. 

They also agreed that there is some overlap of weather 
services in the three major processing centers. They, as 
well as OMB, believe it timely to consider formal review of 
these centers now that upgrading and expansion of the compu- 
ter systems will soon be necessary. Commerce has begun work 
in this direction in the Federal Committee for Meteorological 
Services and Supporting Research. 

OMB also summarized additional actions which have been 
initiated to address the concerns they had independently 
identified and which are similar to those contained in our 
report. They have: 

--Initiated cross-cut budget reviews of civilian and 
military meteorological satellites. 

~ --Been meeting with Defense and Commerce officials to 
I identify program issues which the Federal Coordinator 
I should address. 

: 

1 --Begun to develop information for a possible special 
I 
/ fiscal year 1981 budget review to provide an overview 

of Federal weather programs and policies. 
, 
I --Asked Commerce to study alternatives for the future 

structure and management of its National Weather 
Service. 

. 
I We applaud these actions and believe they not only 

dempnstrate renewed interest but also significantly increases 
the; coordination of weather services. However, similar acti- 
vit/ies and resolutions were present in the early days of the 
Fedieral Coordinator, but it deteriorated over time. To 
assure this interest does not wane as it has in the past, 
we ibelieve that specific and definitive authority and 
resiponsibility has to be developed and assigned. 
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The commenting agencies emphasized that greater coor- 
dination is needed. They believe the difficulties pointed 
out center on problems of implementation of Circular A-62, 
not on a lack of clarity in authority and responsibility 
for coordinating weather services. Therefore, while not 
opposed to legislation reaffirming the provisions of 
Circular A-62, they do not consider it necessary. 

In emphasizing coordination and commenting on our 
recommendations, OMB assumed that a single national weather 
program does not exist, and that agency weather programs have 
been developed to support the particular mission requirements I 
of the agency involved. 

We agree --there is no single Federal weather program. 
But, there should be, and we believe that its development is 
in line with the intent of the Congress both in Public Law 
87-843 enacted in 1962, as well as the proposed National 
Weather Act. 

The agencies were strongly opposed to what appeared to 
them to be the GAO proposal --that Commerce should have 
direct control, including management and budgetary authority, 
over other Federal departments/agencies. This is not our 
intent, and we have attempted to change U%J wording which 
could lead to this impression. 

We recognize that OMB has the central direction respon- 
sibility, including final budget review authority. We also 
recognize that there are several alternatives available for 
providing central direction. One alternative would be a 
weather service agency directly responsible to OMB--similar 
to the Federal Emergency Management Agency which is respon- 
sible for emergency preparedness--and which combined both 
civilian and military responsibilities within the new organi- 
zation. Another alternative would be to establish an over- 
sight organization within OMB. 

b 

We believe that a national weather service may be the 
most effective organization. However, it may not be neces- 
sary at this time. We believe a lead agency organization 
can provide OMB both effective and efficient services and, 
if given sufficient authority, can develop a national plan, 
analyze customer requirements, review capabilities of organi- 
zations to provide services, and make recommendations to 
OMB on the best means of providing services. 



We support current actions to improve coordination and 
to isolate potential areas for improved services at less 
cost. However, more needs to be done to assure that these 
actions continue. Ambiguities need to be removed from cur- 
rent directives, weather services need to be clearly defined, 
and authority and responsibilities should be specifically 
spelled out. We suggest that the best approach to reaffirm 
the intent of the Congress , plus remove the ambiguities, 
etc., is through legislation. 

The Departments of Commerce and Defense agreed with our 
recommendation that the Office of the Federal Coordinator 
should have sufficient staff, funds, and independence from 
operating matters to be effective. They also suggested that 
the other agency personnel be assigned to this Office. This 
is an excellent proposal, and we wholeheartedly support a 
jointly staffed organization. 
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CHAPTER'3 

CURRENT'bEFICIFtNCIES' ICN‘WEATHER'PROGRAM'MANAGEMENT 

AND' POTENTIAL' SYSTEM' REbUNbANCZBS 

In the 15 years since Circular A-62 was issued, some 
progress has been made in coordinating Federal weather pro- 
grams. The Department of Commerce has furthered the exchange 
of weather information among agencies and has arranged multi- 
agency efforts in such areas as the development of an ad- 
vanced weather radar detection system. But much more sys- 
tematic planning and reviewing are needed to establish the 
optimum configuration of weather services and staff, and 
support capabilities to meet the circular's requirements. 
The sizable weather capabilities which we found, as well 
as the planned and costly improvements to existing capabili- 
ties, demonstrate the need for a comprehensive framework to 
manage weather programs. 

NJEEb FOR'MORE'COMPREHBNS~VB PLANNING 

To meet the planning requirements of Circular A-62, Com- 
merce prepared implementation guidelines for a comprehensive, 
detailed Federal weather plan in 1964. Under the proposed 
guidelines, the plan would be organized by major service pro- 
grams, such as basic services, aviation, and agriculture. 
Each program would be divided into a description of the re- 
quirements --a S-year operating plan, including equipment and 
facilities, and supporting research. These sections would be 
further divided into major functions, such as observations 
and communications. 

/ However, Commerce has not published a comprehensive , 
/ Federal plan nor a series of plans covering major weather 
, service programs or functions. Furthermore, published plans 

do not contain the detail proposed by Commerce's own guide- 
lines. The Office of the Federal Coordinator publishes 
annually, a Federal Plan for Meteorological Service and 
Supporting Research. The plan is essentially a compilation 
of budget and some program data which presents an overview 
of Federal agencies' weather activities and expenditures 
over 2 budget years. The plan lacks the specificity neces- 
sary for reviewing agencies' weather programs. For instance, 
it provides status information on five basic service func- 
tions but does not clearly link this information to opera- / tional and research programs. Similarly, the cost cannot 

I I be tied to each function and individual agency. 
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In addition to the annual plan, the Office of the 
Federal Coordinator publishes individual plans covering 
selected basic and special services. In 1978 we reported 
(CED-78-77) that specialized plans were outdated due to 
changing user needs. Similarly, basic service plans were 
inadequate because they did not integrate individual agency 
requirements into a cohesive Federal plan nor did they 
address all weather functions. Two examples follow. 

--Weather observation, a major activity of basic ser- 
vices, is divided into six functions; however, only 
two of the functions, rocket and weather radar, are 
covered by a published plan. We could not identify 
any plans covering upper air balloon or land and 
marine surface observation functions, even though 
Commerce and Defense programs alone included some 
723 stations and 2,081 ships in fiscal year 1979. 

--The Federal Computer Plan for Operational Forecasting 
and Atmospheric Modeling Research, dated November 
1974, does not adequately discuss common agency capa- 
bilities and requirements or attempts to integrate 
these requirements into a cohesive plan. For the most 
part I the plan is a general list of Federal agencies’ 
existing capabilities and projected program expendi- 
tures for fiscal years 1973-78. 

The Federal Coordinator questioned the expenditure of 
staff resources to develop a long-range comprehensive plan. 
In his view, the development of plans should wait until 
opportunities for integration are ripe. In our view, waiting 
is not warranted because a primary purpose of planning is to 
create integration opportunities within the context of an 
overall plan. 

Because centralized planning is inadequate, the three 
I weather organizations generally develop programs to satisfy 
j their own needs without considering the others’ capabilities 
/ and requirements. As discussed later in this chapter, several 
I parallel weather capabilities have developed as a result. 
1 
j NEED FOR’ MORE SYSTEMATIC 
; PROGRAM REVIEWS 
/ 
, While centralized planning is essential to charting the 
I development of weather capabilities , program reviews are 
/essential to insuring that the charted course IS followed 
I 
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and that redundant weather capabilities are not established 
or maintained. Circular A-62 requires that Commerce make 
systematic and continuing reviews of requirements and ser- 
vices, but its review system is too informal and too limited 
to ensure that Federal agencies use the best service arrange- 
ment. 

For instance, the Commerce-Defense agreement on the 
circular's implementation states: 

"Department of Defense program submissions shall 
be transmitted directly to the Federal Coordinator 
for Meteorological Services and Supporting Research 
by the Department of Defense. Normally, only one 
major submission will be made annually under the 
provisions of Paragraph 3c. ,In the case of opera- 
tional programs this should occur at least 30 days 
in advance of the final deadline for making changes 
to the meteorological programs in the annual budget 
submission of each military service." 

We attempted to examine Defense's program submissions for 
the last 5 years and the Federal Coordinator's decisions on 
them, but were unable to locate any. According to Commerce 
officials, the interagency agreement is not enforced to the 
extent of requiring formal submissions, reviews, and documen- 
tation of the decisionmaking process. Instead, committee 
members informally discuss problems as they arise and, if 
necessary, establish ad hoc working groups to study the prob- 
lems. The established practice was considered sufficient 
because committee members were usually aware of the issues 
involved. Commerce officials questioned the need for con- 
tinuing reviews and said they preferred to wait until oppor- 
tunities conducive to change arise. Again we disagree. 
Without detailed and ongoing program reviews, opportunities 
for improvements cannot be promptly recognized and aggres- 
sively pursued. 

PARALLEL WEATHER CAPABILITIES 

In our view, formal reviews based on a comprehensive 
plan are warranted because of existing parallel weather 
capabilities. As demonstrated in the following cases, NWS 
and the .military weather organizations have established 
their own primary centers and other capabilities to indepen- 
dently meet severe weather warning, aviation, and marine 
weather requirements. Although requirements may differ, the 
potential exists for one weather organization to meet the 
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others' requirements or for operations to be consolidated. 
In each case, detailed analysis is needed to determine the 
best service arrangements. 

Primary centers / 

In 1954 numerical weather forecasting began in the 
United States with the establishment of the Joint Numerical 
Weather Prediction Unit in Suitland, Maryland, composed of 
the Navy, Air Force, and Weather Bureau. Due to conflicts 
over the use of limited computer resources, the joint opera- 
tion broke up in the late 1950s and each of the three weather 
organizations established its own center. The following 
table shows the centers' estimated fiscal year 1978 expendi- 
tures. 

Budget 
cost 

(millions) 

NWS Center $14.7 
Navy Center 12.7 
Air Force Center 14.3 

Today, each primary center provides basic and, to a 
varying extent, specialized weather services. Each organiza- 
tion maintains that its center's capabilities are needed to 
meet its own unique requirements. As discussed in chapter 2, 
this position may be supportable for unique specialized ser- 
vices, such as mission forecasts, intelligence products, and 
command and control, but is questionable for basic services 
and more common specialized services, such as severe storm 
forecasts. 

All the centers, as explained in appendix IV, use a 
similar forecasting process which relies heavily on mathema- 
tical models and computer capacity. Further, all the cen- 
ters plan to increase their computer capacity to handle ex- 
panded data input and advanced mathematical models, as dis- 
cussed on page 8. According to Commerce and Defense offi- 
cials, however, none of the centers considered the others' 

ervice requirements in estimating future computer needs. 
urthermore, they were not planning to change this practice. 

. 

I 
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Considering the anticipated growth in computer require- 
ments and the related provisions of the Brooks Act, A/ the 
question must be raised if a joint center or some other 
arrangement could provide a more efficient and economical 
way to meet basic analysis and forecasting needs. Commerce 
has not made an indepth study of this question, even though 
it is responsible for identifying the most efficient service 
arrangements. Defense, however, studied the question as it 
applies to the two military primary centers. 

Consolidation study and concerns 

In June 1971 the Institute for Defense Analyses reported 
that about 10 percent of the computer capacity was duplicated 
and that current and projected military needs could be met by 
either separate or consolidated centers. While the Institute 
concluded that consolidation would not be cost effective, it 
showed that a planned consolidation (phased over 10 years) 
could save computer acquisition and operating costs. However, 
the Institute concluded that these savings were not sufficient 
reasons to consolidate because Defense may decide not to fill 
all projected future weather requirements considered in the 
study. Since consolidation could also lead to organizational 
problems, the Institute recommended that the decision to con- 
solidate be based on management, rather than cost, considera- 
tions. The Department of Defense decided to accept the com- 
puter duplication and not to consolidate. 

Commerce and Defense officials agreed that, as in 1971, 
it would not be effective nor economical to consolidate two 
or three primary centers as presently constituted. However, 
views on a phased consolidation, similar to that considered 
by the Institute, differed among the agencies. For instance, 
Navy officials stated that consolidation or different service 
arrangements should not even be considered until an opera- 
tional computer with computing speed as high as 1,000 MIPS 
was on the market. Commerce officials said the time for a 
different arrangement may well be due for consideration 
with the next one or two generations of computer systems. 

i/The Congress enacted Public Law 89-306 (the Brooks Act) in 
October 1965 to result in more economical acquisition and 
optimum utilization of computer equipment by considering 
Government-wide, rather than merely agencywide, computer 
requirements in such similar functional areas as weather 
or science. 
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Nonetheless, most officials voiced concern over any new ser- 
vice arrangement even though they viewed potential manage- 
ment and operational problems (such as security, backup, 
and priority) as not unsurmountable under proper central 
leadership and priority computer use arrangements. 

Potential benefits from other 
arrangements/management 

One way to reduce management concerns would be to have 
the unique mission-oriented applications done at each center, 
and future, large-sclale computer requirements which are 
relatively common to all agencies done at one of the three 
centers or at a fourth location with a computer capable of 
performing the required services. Under such an arrange- 
ment, all basic analysis and all basic and specialized model- 
ing or analytical processes requiring vast amounts of compu- 
ter speed and capacity would be done at the one center, 
and the products would be transferred to the other centers 
as needed. By having direct access to the basic data base, 
each primary center would have the capability, including 
limited built-in backup, to meet its customers' requirements. 

The concept of a single computer center serving the 
large computational needs of several groups is not new. For 
example, the concept is currently used in the thermonuclear 
research field. The National Magnetic Fusion Enerqy Computer a 
Center provides large-scale computational support, through 
high-speed communication lines, to about 1,000 large and 
small research centers throughout the country. Research 
priorities, anticipated computer demand, and various orders 
of need were considered before the center was established. 

Officials of the energy center consider the center very 
successful in that it has lowered computer acquisition and 
pperating costs while increasing operating efficiency. They 
expect the center to grow in proportion to meet future com- 
putational needs and to eventually make greater use of satel- 
lites as the conventional high-speed communication lines be- 
come saturated. While acknowledging unfamiliarity with 
weather information needs, the officials believed that the 
lservice center concept should be considered as an alternative 
.to upgrading each weather organization's primary computer 
systems. Besides offering lower operating cost, such a ser- 
ivice center offers opportunities to improve standardization 
land to take advantage of economies of scale and specializa- 
tion through the acquisition of scientific-type computers. 
j(See p. 14.) 
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In their official comment, Commerce agreed that there 
is some overlap of weather services in the three major 
processing centers. Some redundance is required to assure 
immediate backup capability and has been so planned. (As 
discussed on p. 20, this backing is limited.) However, 
Commerce believes it is time to consider a formal review 
of these centers now that upgrading and expansion will be 
necessary soon, and it has begun to work in this direction. 
OMB has this under consideration for a cross-cut review. 

In addition, the Chairman, House Committee on Government 
Operations, has asked us to evaluate the Air Force's recent 
request for procurement authority to upgrade two large-scale 
computers to support its Global Weather Central System. 
Apparently this is but a small part of a larger Air Force 
plan to replace its entire complement of computer equipment 
at an estimated cost of over $100 million. 

The Committee's concern is that the request is for 
a sole-source noncompetitive procurement and that the 
Air Force has not properly defined its requirements. 

Severe weathkr w&rning'services 

Both NWS and the Air Force have the responsibility of 
<' nrovidina severe weather warninq services. NWS' severe storm . 

center, which has 12 forecasters and a support staff, identi- 
fies severe thunderstorms and tornadoes over the continental 
United States and issues bulletins to local NWS offices. 
These offices, in turn, issue severe weather warnings over 
local communication systems, such as radio and television. 

Similarly, the Air Force severe storm unit, having 27 
forecasters, identifies severe storms and issues general 
area weather advisories every 6 hours to military base 
weather detachments. Additionally, the Air Force issues 
point warnings, as required, to about 500 lobations, such 
as ammunition arsenals, radar sites, and selected Defense 
contractor plants. Similar to NWS' local offices, the 
detachments and other users issue the actual warnings. 

NWS officials stated that they could provide the ser- 
vices now provided by the Air Force with 15 additional staff 
positions. The estimated cost was about $270,000 annually 
plus a $375,000 one-time equipment cost. However, the offi- 
cials also stated that, under the total NWS warning system, 
severe weather warnings are already issued within each loca- 
lity for periods up to 24 hours before the anticipated event. 
Further, under existing support agreements, several NWS 
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weather offices currently notify about 42 military installa- 
tions whenever their military weather detachments are not 
manned or are otherwise inoperative. 

Marine weather services 

Both NWS and the Navy have the responsibility of pro- 
viding marine weather services. NWS provides various coastal 
and high seas marine ,services through 19 forecast offices, 
and the Navy provides marine services from four fleet weather 
centrals and a fleet weather facility. The services are 
provided routinely or can be tailored to a special need. 

Although these weather services have similarities, 
they are different in forecasts and geographic coverage. - 

NWS issues warnings and prepares forecasts in a general 
format. Unless safety of life and property is concerned, 
the more individualized and tailored products are gener,ally 
prepared by private meteorologists using guidance products 
available from NWS and the Navy. In contrast, the Navy pre- 
pares general and specialized products to meet individual 

ship, fleet, or other operational requirements, such as 
,acoustic range prediction amphibious operations. NWS 
lgenerally covers parts of the Pacific and North Atlantic 
:Oceans, the Caribbean, the Gulf of Mexico, and Alaska. 
; In contrast, the Navy covers all areas of the world. 

'Aviation services 

NWS, the Navy, and the Air Force have the responsi- 
bility of providing several aviation services. NWS services 
include terminal aviation, in-flight route, significant 
meteorological, area, and wind and temperature forecasts. 
The Air Force and Navy provide such common aviation services 
to about 146 military airfields. Other military aviation 
services include computerized flight plans, pilot briefings, 
and special mission forecasts. All three weather services 
issue amended forecasts as required. 

With some exceptions, the common aviation forecasting 
functions are very similar. For instance, NWS provides ter- 
minal aviation forecasts three times a day, with information 
on wind speed and direction, cloud ceilings, visibility, and 
temperature. The military prepares similar forecasts, only 
those forecasts are issued four times a day. 
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The three weather organi,zations use different operating 
methods to provide aviation forecasts tb airfieh. The 
Navy serves its airfielda from base weather detachmunts,,and 
NWS serves several civil airfields in a specified geographic 
area from one weather service forecast office. In contrast, 
the Air Force’s primary center prepares forecasts covering 
the 6- to 24-h&r period. Base weather detachments serve 
airfields with locally prepared forecasts covering 
a 6-hour period, even though the primary center provides 
backup for those detachments with limited operating hours 
and for airfields without detachments. 

It appears to us, therefore, that one organizationCE;y 
be able to provide aviation forecasts for the others. - 
merce should determine which operating method provides the 
most effective forecasts. 

CONCLUSIONS 

Although progress has been made in coordinating Federal 
weather activities, the objectives of Circul 

if 

r A-62 have not 
been fully met. The Department of Commerce has not adequately 
(1) developed a comprehensive Federal weath r plan and (2) 
made program reviews. As a consequence, Federal weather 
services have not received the central direction necessary 
for their integration and little basis exists for evaluating 
agencies' current and future responsibilities, capabilities, 
and services in relation to a Federal plan. 

) 
In times of limited resources and technological advances, 

the Government must cons'tantly look at existing and proposed 
service arrangements with a view toward seeking more effi- 
ciency and economy. By improving its weather program manage- 
ment through plans and reviews, Commerce can*be expected to 
find service arrangements that could be operated more effi- 
ciently, as well as actual or proposed systems that result 
in redundancy. 

RECOMMENDATIONS 

We recommend that the Secretary of Commerce direct the 
Federal Coordinator to: 

--Develop a comprehensive Federal weather plan designed 
to fully streamline and integrate weather responsibil- 
ities, capabilities, and services. Such a plan 



should be in sufficient detail to be a road map for 
action and,should cover’&31 major basic and special- 
ized weather services. 

--Develop a formal review system that would require 
Federal agencies to submit revised or new weather 
service requirements and require formal justifica- 
tion why the requirements cannot be met through 
existing services. 

Further, we recommend that the Director, Office of 
Management and Budget, sponsor an independent study to evalu- 
ate the computer needs of the three primary centers and any 
related centers in research to identify the best service 
arrangements. The purpose of the study would be to reduce 
overall computer requirements in the future and to take 
advantage of benefits obtainable through lower capital and 
operating costs, standardization, greater backup capability, 
and economies of scale and specialization. Such a study 
should consider ala available options, including upgrading 
all three centers and using the service center concept we 
described. 

AGBNCY COMMENTS 

Commerce and OMB are not confident that the preparation 
of detailed, comprehensive plans or a formal review system 
fo;t' new or revised requirements is necessary to assure that 
Federal weather programs are effectively coordinated. Com- 
merce also believes it would be extremely difficult and 
costly to develop and'keep the plans current. 

I OMB stated.that they are sensitive to new technology 
development and plans, and will assess the impact on weather 
programs throughout the agencies. This will be accomplished 
by!means of cross-cut reviews or by special studies, when 
required. 

: We do not support the "when required" target of oppor- 
tunity approach which Commerce and OMB voiced. We believe 
that it is evident based on this report that the staffing 
le els at OMB and Commerce are not sufficient to effectively 
is late targets on a consistent basis. 

We also believe that Commerce's proposal for the con- 
cebtual plans which show agency roles, mission, and programs 
would result in a plan too general for analysis of opportuni- 
tips for integrated weather services support. As previously 
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stated, Commerce prepared implementation guidelines for a 
comprehensive, detailed Federal weather plan in 1964 in order 
to meet planning requirements. We believe this approach is 
as valid now as it was then-- actually more so considering 
new technologies and constrained budgets. 

In our opinion, goal planning and reviewing are of 
paramount importance in assessing the need for future acqui- 
sitions and improvements of weather capabilities. We 
believe economies achieved would more than offset the cost 
of developing and updating the plans. 

The current renewed interest and cross-cut reviews, 
plus special coordination activities underway, are excellent 
actions which hopefully will resolve some of the concerns 
raised in our report. But how can we be assured that con- 
tinued high-level attention will be available. We believe 
the "coordination" will return to the status quo without the 
high-level attention and the delegation of au'thority and 
responsibility to an organization with sufficient staff 
and funds to do an effective job. The job should be an 
active one, the staff should be consistently involved and 
have expertise in weather support services, and we believe 
continuous planning, review, and analysis is required. 

In response to our recommendation that an independent 
study be conducted to evaluate the computer needs of the 
three primary centers and any related centers, OMB stated 
that they do not, as a matter of general policy, sponsor 
independent in-house projects with such a narrow focus. We 
believe, however, that OMB should take the initiative in 
ensuring that the study is conducted in order to prevent 
unnecessary computer capabilities for weather services. 

. 
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APPENDIX I APPENDIX I 

Agizhc~ 

Agriculture 
Commerce 
Defense 
Energy 
Environmental Protection 

Agency 
National Aeronautics 

and Space Administration 
Transportation: 

Coast Guard 
Federal Aviation 

Administration 

Supporting 
Operations researkh Told.11 

---------(Of)0 omitted)--------- 

$ 1,107 
301,777 
269,386 

2,758 

500 

2,011 

3,230 

68',7i9 

Total $649’,488 

$ 2,713 
17,889 
40,441 

212 

6,450 

32,630 

13',627 

$113',962 

T'able 2 

Baisic (See table 3) 
Adiation (See table 4) 
Marine (See table 5) 
Agriculture 

land Forestry (See table 6) 
General military (See table 7) 
Other (See table 8) 

, Total t 
Incomplete. 
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$ 3,820 
319,666 
309,827 

2,970 

6,950 

34,641 

3,320 

82,346 

$763',450 

Supporting 
Operations research Total 

---------(O()() omitted)--------- 

$324,864 $ 49,879 $374,743 
g/223,591 16,280 239,871 

13,922 3,781 17,703 

5,821 2,753 8,574 
47,392 34.607 81,999 
33’, 898 6';662 40,560 

$6Y9',488 $113,962 $763',450 
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Table' 3 

Basic Meteorological Service, Costs 

Supporting 
Agency Operations research Total 

----------(000 omitted)--------- 

Commerce 
Defense: 

Air Force 
Navy 

National Aeronautics 
and Space Administration 

Transportation: 
Coast Guard 
Federal Aviation 

Administration 

Total 

. 

$271,255 $17,249 
34,469 -' 
8,559 

32,630 

2,349 

8,232 - 

$324,864 $49,879 

Table 4 

Aviation Meteorological Servi'ce Costs 

Agency 
Supporting 

Operations research 

$288,504 

34,469 
8,559 

32,630 

2,349 

8,232 

$374,743 

Total 

Commerce 
Defense: 

Air Force 
Navy 

Transportation: 
Federal Aviation 

Administration 

Total 

a/Incomplete. 

---------(OOO omitted)--------- 

$ 21,586 $ 35 $ 21,621 

* 131,415 - 131,415 
10,103 2,618 12,721 

a/60,487 13,627 74,114 

$223,591 $16,280 $239,871 L 
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Table 5 

Marine Meteorological Service Costs 

Operiirtionra 
Supporting 

research Tatal 

&c~,L"iA,-(o()o (-JmitteQL-,,,,-,--- 

Aqency 

$ 3,672 $ 565 Commerce 
Defense: 

Navy 
Transportation: 

Coast Guard Q 

$ 3,107 

9,934 

S8i 

$13,922 
I'. 1 

6 Table 

3,216 13,150 

881 

$17,703 $3,781 Total 

Agriculturb and Forestry 
Meteorological Services Costs 

I  .  

Total 
Supporting 

Operations research Aqency 
---,7-------(0()() omitted)----------- 

Agriculture 
Commerce 

$ 1,107 $ 2,713 $ 3,820 
4,714 40 4,754 

$ 5,821 $ 2,753 $ 8,574 
. ~ Total 

Table 7 

General Military 
* Meteorological Service Costs 

Supporting 
Operations research Total / Agency 

-----------(OOO omitted)----------- 

Dekense: 
, 
j Air Force 
j Army 
; Navy 

$ 7,250 $37,411 
21,107 27,209 

6,250 17,379 

$34,607 $81,999 

$30,161 
6,102 

11,129 

Total $47,392 
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Table 8 

APPENDIX I 

Aqency 

Commerce $ 1,115 $ 1,115 
Defense: 

Air Force 19,389 19,389 
Army 1,727 1,727 
Navy 6,398 6,398 

Energy 2,758 212 2,970 
Environmental Protection 

Agency 500 6,450 6,950 
National Aeronautic 

and Space Administration 2,011 2,011 

supporting 
Operations rersearch Total 

----------(000 omitted)--------- 

Total $6,662 $401560 
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APPENDIX II 

HISTORY AND BACKGROUND 

APPENDIX II 

ON THE NATIONAL WEATHER SERVICE, 

AIR WEATHER SERVICE'; AND NAVAL OCEANOGRAPHY COMMAND 

A central meteorological agency providing common 
services to varied public interests has continued since 1870 
when the Congress created a Weather Bureau, under the Secre- 
tary of War, for certain weather functions. These functions 
prevailed through reorganizations transferring the general 
meteorological work of the Army Signal Office to the Depart- 
ment of Agriculture in 1891 and the Weather Bureau to the 
Department of Commerce in 1940. 

Following the transfer of meteorological work in 1891, 
the Signal Corps continued to furnish the Army with certain 
specialized weather information. By 1937 the weather require- 
ments of the Army Air Corps had grown to such an extent that 
the Army weather service was transferred to the Air Corps. 
During World War II, the deployment of air and ground forces 
required a vast expansion of this service. After the war, 
this service was reorganized into the Air Weather Service, 
fiunctioning as part of the Air Force. Under a joint Depart- 
mient of Defense regulation, the Air Weather Service furnished 
weather support to the Army. However, for certain Army activi- 
ties, notably research and development and artillery and mis- 
sile trajectories, the Army provides its own service. 

lF3Os 
Naval activity in weather programs dating back to the 

evolved gradually into the Marine Meteorological Ser- 
vice, which the Navy maintained until 1904. At that time, 
the Weather Bureau assumed the functions of the Marine 
Meteorological Service, with the exception of pilot charts. 
During World War I, the expanded fleet operatiohs, including 
n$val aviation, led to the establishment of the Naval Aero- 
lcgical Organization.' In 1921 Naval Aerology was transferred 
to the newly organized Bureau of Aeronautics. Later, the 
Naval Weather Service was established which, in turn, 
bbcame the Naval Oceanography Command. 

With some exceptions, weather organizations have evolved 
to where each maintain sizable capabilities in both basic 
and specialized services. The major exceptions are observa- 
t!i.on and communication functions. Following is a brief 
dpscription of each weather organization. 
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NATIONAL WEATHER SERVICE 

The'National Weather Service (NWS) is to contribute 
to the safety, health, welfare, comfort, and convenience of 
the general public with r'espect to weather conditions, in- 
cluding conditions involving natural disasters, and to meet 
the weather information n'eeds of various segments of the 
national economy. NWS provides both basic and specialized 
services. 

The basic services, designed to meet either public or 
other agencies' needs, constitute the foundation for disaster 
warnings and specialized services. Basic services include 

--acquiring raw data by observing current weather 
conditions: 

--communicating weather data and information; 

--preparing basic analyses and forecasts; 

--issuing and disseminating products, including 
warnings and forecasts, to users; and 

--achieving weather information for ready retrieval. 

NWS also provides specialized services, including the 
facilities, products, and distribution system for servicing 
the needs of specialized users. Such services, provided 
to support the basic missions of other Federal agencies, 
include: 

--Agricultural weather, including soil*moisture and 
temperature, leaf wetness, evaporation, drying 
conditions, and other factors affecting farming 
and ranching. 

--Aviation weather, including terminal and enroute 
weather advisories principally detailing types of 
precipitation, cloud amounts and heights, visibil- 
ity, wind factors, and other significant enroute 
aviation hazards, such as aircraft icing,.turbulence, 
and thunderstorm activity. 

--Marine weather, including coastal storm tides, 
hazards to navigation on the high seas, conditions 
for pleasure boating, and lake ice and other factors 
affecting inland marine navigation. 
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--Forestry weather, including weather conditions 
needed for forestry and range measurement and 
conditions affecting wildfire control. 

--Environmental air quality, including air stag- 
nation conditions and expressions of the atmos- 
phere's ability to dilute and dispense pollutants. 

--Weather cond$tions affecting special activities, 
such as space flight operations and energy devel- 
opment, including atomic testing. 

NWS is basically composed of the headquarters office in 
Silver Spring, Maryland, plus three operational levels. The 
National Meteorological Center, NWS' primary center in 
Suitland, Maryland, is the backbone of weather operations. 
The National Severe Storms Forecast Center in Kansas City, 
Missouri; the National Hurricane Center in Miami, Flordia; and 
the Hurricane Warning Centers in San Francisco, California, 
and Honolulu, Hawaii, may also be considered at this level. 
The primary center is generally responsible for preparing 
large-scale guidance material and long-range forecasts for 
use by the forecasting offices as it provides a single source 
for hemispheric analyses and prognoses. The National Severe 
Storms Forecast Center provides a single source for severe 
local storm watches. The National Hurricane Center serves 
the same function for hurricane forecasts in the Atlantic, 
Caribbean, and Gulf of Mexico, whereas the San Francisco 
Hurricane Center provides this service for the eastern and 

; central Pacltic and Honolulu. 
I 

Fifty-two weather service forecasting offices represent 
the second operational level. Located throughout the United 
States and San Juan, Puerto Rico, the offices-are responsi- 
ble for warnings and forecasts covering areas about the size 
of an average State. Their forecasts, issued twice daily, 
cover expected weather conditions for 48 hours. An extended 
outlook is issued once daily for up to 5 days for the same 
area. These offices also issue critical weather warnings 
to the public, as well as various special forecasts and 
warnings, and provide the mainfield forecast support for 
the marine aviation, agricultural, and fire weather programs. 

, About 243 weather service offices represent the third 
I organizational level. 
1 

They issue local forec,asts, which are 
adaptations of the area forecasts, and have important county 

' weather warning and distribution responsibilities. 
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