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CLIMATOLOGICAL SERVICES OF THE U. S. WEATHER BUREAU, 1963

Introductory Note

The program of the Office of Climatology is under scrutiny by an Advisory
Committee on Climatology appointed by the National Research Council. The
Committee was established in 1955 at the request of the Chief of the Weather
Bureau to furnish advice on progress in climatology, and to evaluate inde-
pendently the technical program of the Bureau in climatology. The present
membership of the Committee is as follows:

1. Dr. William E. Reifsnyder, Chairman of Committee
School of Forestry
Yale University
New Haven, Connecticut

2. Dr. Douglas B. Carter
Department of Geography
Syracuse University
Syracuse, N. Y.

3. Professor Vaughn Havens
Department of Meteorology
Rutgers University
New Brumswick, N. J.

4, Dr. John R. Mather
University of Delaware
Dover, Delaware

5. Dr. David H. Miller
Pacific Southwest Forest and Range Experiment Station
Box 245
Berkeley 1, California

6. Dr. Norman J. Volk, Director
Agricultural Experiment Station
Purdue University
Lafayette, Indiana

The Committee meets about twice a year. The 15th meeting was held in May
1963 at Rutgers University. Minutes of all previous meetings have been re-
produced in Climatological Services Memorandums (see numbers 50, 53, 54, 57,
61, 65, 68, 69, 75, 78, 80, 85, 90, 94).

I. Historical Background

We can attribute to Thomas Jeffersom the early recognition of a need for
systematic records of the climate of the United States. His lifelong inter-
est in climatological work found only limited response in his own era. About
a century after Jeffetson published his first climatological notes a firm
framework emerged for a survey of this most important natural resource of the
country.



We can follow this development from a review in the "List of Climatological
Records in the National Archives'".* Although private records of United
States weather had been kept for various lengths of time in a number of
scattered localities, we read there that "No organized systems of taking
meteorological observations were developed until agencies of the Federal
Government interested themselves in the matter in the early part of the nine-
teenth century." Weather records were collected during the 19th Century by
the Surgeon General's office, the General Land Office, the Smithsonian In-
stitution, the Patent Qffice, and the Signal Corps of the Army. Finally the
U. 8. Weather Bureau was established in 1891 in the Department of Agricul-
ture. This followed some twenty years of weather service rendered by the
Office of the Chief Signal Officer of the U. §. Army. The new civilian
Bureau inherited an operating system of work-processes along with the person-
nel, instruments, and a national network of stations and offices from the
Signal Service. Reports of storms and effects of weather on crops, and a
growing literature on weather and climate in general were part of the Signal
Service inheritance.

Army Post Surgeons were first required by Dr. James Tilton, Surgeon-General,
to "....keep a diary of the weather" in a May 2, 1814 order, and specific
climatological objectives were outlined in the Surgeon General's order of
1817 which specifically relates the purposes of Army post weather observa-
tions to "medical topography ... prevalent regional complaints ... change of
climate ..., cultivation of soil ... density of population...." Around the
middle of the century the Smithsonian Institution set up a system whereby
voluntary observers were for the first time supplied with standard instru-
ments, and this cooperative observer system continues in operation in the
Weather Bureau today. Because of the possibility of forecasting destructive
storms on the sea coasts and Great Lakes, Congress was persuaded to authorize
the Weather Service from which the present Weather Bureau developed. The Act
of October 1, 1890, creating the Weather Bureau, however, farsightedly in-
cluded among the specific duties of its Chief "the taking of such meteorolog-
ical observations as may be necessary to establish and record the climatic
conditions in the United States.™

The beginnings of a Climatological Service were already in operation on

July 1, 1891, when the civilian Weather Bureau began its work. Over 2,000
stations were recording daily amounts of precipitation and maximum and mini-
mum temperatures, and 180 more were observing atmospheric pressure, wind,
clouds, and sunshine duration. Weekly reports were being published on the
effects of weather on cotton and other crops. The published Apnnual Reports
of the Chief Signal Officer and the Monthly Weather Review contained summar-
ies, tabulations, and discussions of the nation's weather, pressure, temper-
ature, precipitation, winds, atmospheric electricity, droughts, forest and
prairie fires, sunspots, sandstorms, and other weather phenomena,

*List of Climatological Records in the National Archives, Washington, D. C.:
March 1942, The National Archives Special List No. 1.



The public need for an agency to record and interpret the climates of the
United States was recognized early in the history of the Weather Bureau by
establishment of a Division of Climatology and Hygiene in 1892. The name
was later changed to Climate and Crop Weather Division. The Office of
Climatology is the direct descendant of these Divisions.

Industrial and agricultural developments have placed further emphasis in the
last half-century on the demands for climatological information: a need for
data and interpretations useful for planning of crops, housing, marketing,
shipping, aviation, air conditioning, flood control, manufacturing, insuring
against weather risks, and many other agricultural and commercial aspects.

This survey summarizes the program and facilities of the Office of Climatology
as of Spring 1963. It shows our present operations and some of our plans for
the future.

IT. Present Organization

The Office of Climatology is located in Suitland, Maryland. It is part of
the Central Office of the Weather Bureau, Department of Commerce (Washing-
ton 25, D. C.). There are four operating branches in the Offices, each with
three or more sections; and a Chief Climatologist responsible for consulting
services (see Figure 1).

The Climatological Investigations Branch carries on developmental work in
methodology and applications of climatic data., It is made up of: (1) the
Dynamic Climatology Section whose function is to study problems of aerologi-
cal and synoptic climatology, microclimatology, and climatic trends; (2) the
Bioclimatology Section which explores applications of climatology to plant,
animal, and human life processes; (3) the Analytical Climatology Section
which develops new procedures in statistical climatology and adapts machine
and computer techniques to climatological problems; and (4) the Special
Projects Section which handles special development programs.

The Climatic Field Service Branch handles staff functions for the climatic
field activities of the Weather Bureau including the National Weather Records
Center through: (1) its Field Programming Section which determines areal
requirements for climatic observations, establishes bench-mark stations, and
coordina tes network operations, including staff advice om manning; (2) the
Field Liaison Section which maintains operating contact with climatic per-
sonnel at State and Territorial climatological offices; and (3) the Climatic
Documentation Section which determines methods and procedures for recording,
processing, reproducing, and publishing climatic data.

The Climatic Advisory Services Branch develops policies and procedures for
the dissemination of climatic information to the general public, to commerce
and industry, and to other govermment agencies. A natural geographic divi-
sion of much of the available data permits a logical division of the branch
into three sections: Domestic, Foreign, and Marine. The Domestic Area Sec-
tion is concerned primarily with the United States and its territories, in-
cluding the issue of periodical bulletins, summaries, and othetr publicatioens.
These include the Weekly Weather and Crop Bulletin and the climatological
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sheets for the National Atlas. Liaison is maintained with agricultural and
commercial users of data to keep abreast of new developments and needs. The
Foreign Area Section supplies United States users with climatic information
about foreign land areas and data sources for foreign areas are continually
surveyed. The Marine Area Section is responsible for furnishing climatic
information over ocean areas. This includes plans for the care and use of
marine climatic data and the maintenance of liaison with maritime interests.
The "Mariner's Weather Log" is published by the section and appropriate
climatic information prepared for publication in the United States Navy
"Sailing Directions" and "Pilot Charts", and the Coast and Geodetic Survey
“Coast Pilots".

The National Weather Records Center (NWRC) (see Figure 2) is located physi-
cally at Asheville, North Carolina, but it operates in most respects as the
major operating Branch of the Office of Climatology. It has broad autonomy
with direct responsibility for its own administrative and personnel actions
and much of the total program., It furthers the interests of the National
Weather Service and those of the specialized weather services operated by
the military departments. The latter make use of NWRC as a common facility,
but maintain there, as required, units of their own. The Air Weather Service,
USAF, for example, has a staff of some 200 people and large scale computer
facilities engaged in checking observations from its global network and pro-
viding climatological support to the Air Force.

The NWRC receives and processes surface data from more than 12,000 surface
weather observing stations (regular Weather Bureau, Air Force, Navy and
Cooperative), and upper air data from over 250 locations. Under an NWRC
quality control program, the data are checked for accuracy and printer's

copy for various climatological data publications is prepared. NWRC is the
official agency designated by the Wational Archives as repository of all
historical U. 8. weather records. NWRC is responsible primarily for the
assembly, quality control, processing and analysis, publication and final
storage of U, §. climatic records, and a fast-growing file of weather records
around the world on land and sea. This includes everything recorded about
weather, from the contents of widely scattered weather journals kept in the
18th Century to the standardized regular entries being made now at upwards of
12,000 observing stations in the U. 5., some hundreds of which record not
merely the familiar once-daily temperature and precipitation values but hour-
ly observations of these and a dozen other elements, as well as upper-air
soundings of wind, pressure, temperature and humidity. WNWRC furnishes many
information services and specialized analyses based on its vast collections,
The real purpose of the Center is to make the climatological data available
in a suitable form for use in making decisions involving strategy, time and
money. Collecting and checking the records provide the raw material for

this purpose.

Since 1947 most U. §. weather observations have been recorded on punch cards
and processed by machines. The expanding capabilities of punched card and
magnetic tape systems have permitted continually increasing statistical
summarizations and specialized studies without increasing the staff of less
than 400 people. Requests from private citizens, industry, other government



agencies, universities and foundations are filled by the NWRC. The client
pays the actual costs for his project.

The Chief Climatologist acts as adviser and consultant to all Bureau units
on statistical and climatological problems. Basic statistical and climato-
logical research necessary to the development of the programs of the Office
of Climatology are carried out. Results of statistical research are adapted
to climatological programs of the Bureau, and leadership is provided in the
solution of problems in the field of climatology, and in the practical appli-
cations of meteorological statistics.

The Climatic Field Service is handled by Area and State Climatologists.
Present plans call for five Area Climatologists in the continental United
States, and another for the Pacific Area including Hawaii and the Trust
Territory. Figure 4 shows their respective regions. As of early 1963 five
of the six positions have been filled. The Area Climatologists are members
of the scientific staff of the Office of Climatology. Their primary purpose
is to furnish technical guidance to the State Climatologists and to handle
larger regional problems. They also maintain contacts with regional private
and government organizations. In the past eleven years, Area Climatologists
have been instrumental in developing a number of special studies of climate-
crop relations. These have resulted from their cooperation with the various
regional groupings of Agricultural Experiment Stations. Area Climatologists
have negotiated many cooperative agreements with State Universities whereby
weather data taken prior to 1947 were placed on punched cards by University
personnel. Various analyses of these cards are now under way.

The State Climatologists are responsible for climatological services within
their respective States. This includes some recurring duties (for example,
cooperation in preparing a weekly weather and crop bulletin for the State,
collection of reports on severe storms, writing of climatological narratives
to accompany data summaries)., They cooperate with Agricultural Experiment
Stations on studies of relations between climate and crops, irrigation prob-
lems, influence of climate on pests, etc. They encourage the use of clima-
tological data for industrial, engineering, and commercial applicatioms in
their States and help State agencies, where appropriate, with climatological
problems. Climatological Services Memorandum No. 87 is devoted entirely to
the activities of State Climatologists.

III. 5Station Networks for Climatological Needs

The networks of observing stations which yield weather information useful for
climatological purposes comprise (in 1963) more than 12,000 localities in the
United States and the Caribbean. Since continuity in climatic records is
very important, stations of three nmetworks are maintained with a minimum of
change. These three networks are: (1) the network of Principal Climatolog-
ical Stations, called the 24~hour climatic network, (2) the network consist-
ing of the foregoing plus the Ordinary Climatological Stations, called the
"a" network, and (3) the Climatological Bench-Mark network of long-record
temperature - and - precipitation stations. These climatically representa-
tive stations were chosen specifically for continuity value and prospective
permanence,



The 24-hour Climatic Network of 179 First Order Weather Bureau and Federal
Aviation Agency stations is shown in Figure 5. With few exceptions, these
stations record each hour a complete surface weather observation, This in-
cludes wet- and dry-bulb temperatures, dewpoint, relative humidity, sky
cover, cloud types with height and direction of movement, wind direction and
speed, atmospheric pressure and tendency, ceiling, visibility, and present
weather. Although far less numerous than those of the basis "a" network
these 24-hour stations represent a fairly uniform national grid. They add
to the data obtained by the "a" network in important ways: they provide
dependable records of important climatic elements not obgserved at the "a"
stations, and they supply data about the diurnal variation of temperature,
wind, cloudiness, and other weather characteristics.

The "a" Network consists of about 5,000 stations manned chiefly by coopera-
tive volunteer observers, It includes only those stations required to pro-
vide an adequate sample of data for areal statistics on weather and climate.
The network ordinarily contains one station per 600 square miles,

The Climatological Bench-Mark Network has as its primary purpose the collec-
tion of data in negligibly changing local environments suitable for monitox-
ing climatiec changes. The number of stations considered necessary for this
purpose is between 30 and 50 in the coterminous United States, plus about 10
in the other States and Territories (most of them in Alaska). Of 29 contin-
ental stations, shown in Figure 3, 19 are fully qualified for the network,
having met strict criteria involving stability of location, freedom from
environmental influence and change, reasonably long history of homogenous
observations, and good prospects of future continuity. Negotiations are in
progress for their official designation as Bench-Mark stations. Other sta-
tions will be so designated in the future. The stations are located for the
most part on property owned by the Federal or State governments or public
institutions (e.g., in National Parks, at Experiment Statioms, or on Univer-
sity campuses) where supervision of the observing program, uniform instrument
exposure, completeness and accuracy of record, and freedom from molestation
are fairly well assured. It is planned to add recording equipment for ob-
servations other than precipitation and temperature (e.g., wind, solar radia-
tion, soil moisture, soil temperature, and eventually, also electric poten-
tial, atmospheric pollution and radioactivity).

The "b" (hydrologic) network comprises precipitation-observing stations used
primarily for river and flood forecast purposes, but important climatologi-
cally, too.

Another group of substations only is that generally referred to as the "c"
network. It is not a network in the true sense of the term since the sta-
tions comprising it do not follow a planned system for one specific purpose
such as those that make up the "a" or "b" networks. These "c¢" stationms con-
sist of (1) those required primarily for local public services; (2) those
having a long record of observations but which are not included in the "a"
or "b" network; and (3) special purpose stations such as those at experiment
or research farms, at tower sites, and those reporting soil temperature or
soil moisture data.



"First Order" stations are operated by one or more full-time employees, and
their primary functions are taking observations (sometimes 24 a day), dissem-
ination of forecasts and warnings, and furnishing weather information for the
press, radio, and television.

Figure 7 gives an idea of the general distribution of all stations in the
48 United States.

Upper-Air Stations. The history of the observation, processing, analysis,
and publication of climatic data for the upper-air closely parallels the
history of developing air traffic., However, 19th Century climatologists
already clearly recognized the importance of this part of atmospheric clim-
ate. The lack of workable data precluded anything like the study and evalu-
ation of the forces in the third dimension., With the development of aviation,
demands for information about the upper levels of the atmosphere multiplied.
Instruments and methods were developed to obtain better data from the higher
layers of the air. Kite observations preceded regular aircraft operations
and continued until they were displaced by the airplane-observations (APOBS)
of the 1920's. They consisted of mechanically recorded data on temperature,
barometric pressure, relative humidity, and wind velocity to heights of about
3,000 meters. They were the chief data for early theoretical work on atmos-
pheric structure. They proved the very great importance of upper-air infor-
mation, at all levels, for explanation and prediction of the weather.

The expansion of aviation required regular weather information for safety and
economy of operations. This led to the beginning of scheduled APOBS, in which
an improved meteorograph (for automatically recording humidity, pressure, and
temperature) was carried aloft in airplanes to heights of 4 to 5 kilometers.
In many ways these APOBS were superior to the kite observations, but there
were also bad limitations. They had to be made near localities with airport
facilities. When the weather was hazardous, but most interesting to meteor-
ologists because of high winds, icing, low clouds, the flights were often
cancelled.

The number of APOB stations increased to 30 by 1937. 1In that year radio-
sondes were adopted as the upper-air recording instruments (for temperature,
humidity, and pressure) and the first two radiosonde stations were estab-
lished. 1In the next few years the APOBS were discontinued altogether. The
military services established scores of radiosonde stations as aids in war-
time aviation activities in the United States and abroad. At the same time
the number of such stations operated by the Weather Bureau for civilian avi-
ation, weather forecasting, and research needs steadily increased. By 1961
there were 138 radiosonde stations operated by the Weather Bureau. Figure 6
shows the complete radiosonde-rawinsonde network.

In addition to the elements of air-pressure, humidity, and temperature dis-
cussed above, observations of cloud base and upper level winds have also im-
proved greatly with the progress of aviation. The heights of cloud bases
were measured by ceiling balloons in earlier years. Now this is done with
greater accuracy by the ceilometer, an instrument that measures electroni-
cally the angle between the horizon and a spot of light projected to the



cloud base. Mathematical relations are then worked out mechanically by the
instrument to give a value of cloud height. Ceilometers have now been, or
will shortly be, installed at all major airports.

For upper-level wind observations of speed and direction, pilot balloons
(pibals), followed by theodolite and plotted (azimuth and elevation angles
at l-minute intervals) progressively throughout the observation, have been
used since the beginning of the Weather Bureau winds-aloft program in 1917.
Since 1917 wind observations have increased from 5 to 290 observing points,
including a large network of stations taking rawin (winds aloft observation
made by balloon and radio methods, without optical aid).

At this time, almost all radiosonde stations have been converted to rawin-
sonde, stations, i.e., taking both radiosonde and rawin observations simul-
taneously. By these methods, observations are often taken to altitudes
exceeding 100,000 feet. The value of these data, both in furthering know-
ledge of the atmosphere's behavior and as guidance material for airplane
designers and airline operators is incalculable. Similar information is of
vital concern in planning for Civil Defense against the dangers of fall-out
from nuclear blasts and in the structural design of rockets.

Plans for Specialized Observations. It is evident from some of the foregoing
that the basic daily temperature and precipitation readings taken at the un-
paid climatolegical substations were practically the only observations made
primarily to serve climatological needs. The observations of other elements -
e.g., Surface wind, sunshine, clouds, humidity, ete. - were made mainly to
serve forecasting and other purposes. Any value the observations might have
for climatology was secondary and coincidental.

In effect, we have had a fairly good coverage (2,000-12,000 stations) for 60
to 80 years of temperature and precipitation values for the 3,000,000 square
miles of the U, 8. proper.

However, for the numerous other elements that make up the climate we have had
for the same area and time-period only from 200 to 300 predominantly urban
observing stations. For some purposes (related primarily to forecasting
practices and local interests) this number and kind of observing points has
served more or less satisfactorily. For many other needs where local influ-
ences of topography or enviromment, for instance, might distort the natural
measures of weather or where a small-scale survey required a greater density
of registering points, neither the number nor the type of these stations has
been sufficient,

How to correct this deficiency is both an important and complex problem.
Agriculture needs more information on temperature, humidity, wind, and radi-
ation in the lower layers of the atmosphere and on temperature and moisture
in the soil. Engineering, now reaching into all corners of the country with
housing and highway construction, stream regulation, heating and air condi-
tioning, has ever increasing requirements for local climatological informa-
tion. Heating and cooling load, water supply and drainage, health and rec-
reation all depend on climatic factors. The question of how best to get data



for these purposes also includes questions of how many observing points are
needed, whether the number per thousand square miles should be the same for
the Great Plains as for the Rocky Mountain States, how this number compares
for Arizona and Alabama, for the Pacific Coast and the Great Basin.

Besides this general question of the spread and density of stationms-for-cli-
mate there is also the question of instrumentation. Specific items, at
present very much alive in this question, are a dial-type maximum-minimum
thermometer employing a mercury-in-steel sensing element, a recording pre-
cipitation gage, a substation wind recorder, a recording hygrothermograph,
Also, automatic recorders for isolated island and mountain stations are
under development; plans for microclimatic observations (probably at State
or Federal Experiment stations) are part of the larger plan for expanded
cooperative work with other agencies in agriculture, and exploratory work is
well under way in a program for gathering much-needed data on soil-moisture,
subsurface temperatures, evaporation, and evapotranspiration.

Because the only means of meeting many requirements for climatic data is
through finely detailed micro-climatic observations, while for others the
valueg obtained in the regular network are sufficient, plans for a way to
serve both needs have been included in the Weather Bureau decadal plan. One
favored idea is to establish in significant areas mobile observing units to
pin down the relations between micro- and ordinary climatic observations by
correlating a short-period micro-record made by the mobile station with
records from stations in the macro-network. This should provide guidance
for more specific interpretations than is now possible without micro-observ-
ing facilities or data,

IV. Present Practices in Climatological Data Processing

After observations have served their immediate operational uses in weather
intelligence and forecasting, they have in the past been subjected to three
major treatments. First, they were checked and edited, both to assure the
quality of the observational program and to avoid inclusion of gross errors
in the climateclogical record, Secondly, they were summarized and prepared
for publication in current monthly and annual bulletins. Thirdly, they were
stored, organized and catalogued for use in long-term climatic studies and
research analyses,

Prior to 1948, these three actions were conducted at several hundred stations.

In 1948, however, with the establishment of the Weather Records Processing
Centers (WRPC), the previously diffuse processing of climatological data was
drawn together, standardized, and streamlined into an integrated procedure
which operated on a current basis and used modern punched card processing
techniques. This streamlining has continued with the consolidation (in 1962
and 1963) of the three WRPGs with the National Weather Records Center (NWRC)
at Asheville, N. C.

In this program the observational records from more than 12,000 observing
points now flow into the NWRGC. There the data for most cooperative stations
are transcribed currently to punched cards. At the several hundred first
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order stations observers punch their own surface observation cards and mail
them weekly to the NWRC. The carxds are immediately put through a variety of
machine runs which screen all elements of the data for reasonableness, flag-
ging entries that fall outside tolerances established by the meteorologist.
Observational specialists then edit the flagged entries in detail, and cor-
rect the errors disclosed by this editing. It is thus possible, within a
time lag of a few weeks, to keep observing stations fully informed about the
quality of their observing programs and records,

After editing the punched card record, data are prepared for current publica-
tion in monthly and annual state Climatological Data bulletins. Punched-card
machine methods are used throughout this process, even to the preparation of

final printer's copy on punched card tabulators. This machine-prepared copy

is then assembled, photographically reduced, and printed on high-speed offset
presses,

The data and punched cards then become part of the centralized weather rec-
ords library at the National Weather Records Center, Long-term climatologi-
cal summaries and analyses of the data for research programs are carried on
at the NWRC. A wide array of punched card data processing and computing ma-
chines is used there, including a variety of electroniec digital computers
which are capable of performing very sophisticated statistical and mathemati-
cal operations on the data.

Development Work in Progress and Plamned. Problems in servicing and process-
ing climatological data, by no means completely solved, have in one sense
even been aggravated by the accelerating advances in automatic data-handling
and processing techniques. An example of this is the need for reduction of
the growing mountain of perishable punched card records to a more efficient
size, more permanent record-medium, and lower storage and maintenance costs.

In cooperation with the Bureau of Standards and the Census Bureau, equipment
has been developed to reduce our punched card library to microfilm, with
automatic future recall of the data whenever and in whatever form required.
The Census Bureau has built, to Weather Bureau specifications, a punched-card-
feeding microfilm camera that will microfilm 840 cards per minute, placing
approximately 13,000 card images on a 100-ft., roll of 16 mm film. With this
camera our entire present card library, jammed into 30,000 sq. ft. of floor
space, could be housed in less than 300 sq. ft. of microfilm files. (If the
present rate of accumulation is maintained, the presently allotted 30,000 sq.
ft. of library space would be adequate for the next 1,000 years!) More than
100,000,000 cards have already been microfilmed, and the cards disposed of.

This reduction of punched cards to microfilm as a medium for machine process~
ing has been made practical by the development of a Film Optical Scanning
Device for Input to Computers called FOSDIC, a prototype of which has been
built by the Bureau of Standards to Weather Bureau specifications. TFOSDIC

is a high-speed automatic means for reading the microfilm of punched cards.
It employs the flying spot of an electron gun to scan the image of a punched
card projected onto the screen of a cathode ray tube similar to the picture
tube in a TV set. The prototype FOSDIC scans the microfilm for selection of
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desired microframes at a rate of 4,000 frames per minute, and reads the data
from the selected frames into a card-punching machine, for re-creation of the
punched card record. A second model is under construction and will serve as
direct input to high-speed electronic computers, or as input to conversion of
the data to other high-speed media, such as magnetic tapes; and will operate
at four times the speed of the prototype.

The reduction of the ever-growing volume of original meteorological observa-
tion forms another problem in data handling. In the past, attempts have been
made to utilize standard microfilm techniques, but this has not been entirely
satisfactory because it is impossible to organize data on film in a manner
sufficiently versatile for their utilization in varied types of technical
investigations.

The obvious solution is to develop a unitized type of micro-record similar
to the micro-card but one which will provide a negative film copy at a cost
comparable to standard microfilm. Such negative film could be used in the
preparation of inexpensive positive {paper) copy which could be used with
standard micro-card viewers. An automatic document-feeding 70 mm microfilm
camera has been built which places several small images across the 70 mm
film, resulting in a film negative similar to a micro-card. This camera has
been named MIMiC (multiple image microcopy camera) and will be used in the
filming of climatological records.

Another method for unitizing roll film microfilm ig to cut the film into
short strips and to load these strips into clear plastic jackets. This
method has been used elsewhere for many years, but it has never been con-
sidered to be efficient enough for our purposes. Recent development of a
semi-automatic jacket loader, however, has made this system more attractive,
and it is planned to use it with climatological data microfilm, A unitized
microfilm approach, using equipment which will automatically convert roll
film to the sheet format, is also being planned for meteorclogical satellite
cloud pictures.

In accordance with the Federal Records Act of 1950 the Weather Bureau has
established a disposal program which, in general, provides for destruction
of original recorder charts after 5 years, if microphotographic copy has
been prepared. Similarly it provides for destruction of manuscript obser-
vational records after 30 years if microphotographic copy has been prepared.

V. Routine Publications

The number of people and purposes requiring climatological data is so great,
and the variety of uses so wide, that the problem of publication will perhaps
never be solved to the satisfaction of everybody. The program now in effect
has been shaped by three-quarters of a century's experience with public needs
combined with Weather Bureau capacities and limitations. It serves to make
the basic data available on a broad scale, rather than to serve specific
applications. Even so a casual examination of the publications might suggest
that the Climatological Data and the Weekly Weather and Crop Bulletin are
purposely intended to serve non-urban and agricultural interests, that the
Local Climatological Data is meant to please large cities, and that its
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Supplement favors aviation; but a closer look at these publications will show
that each actually reflects the motive to serve as many users as well as
possible,

The Weekly Weather and Crop Bulletin, National Summary is usually published
each Tuesday at noon. It carries information of particular interest to agri-
culture. Crop data are collected in cooperation with the Statistical Report-
ing Service of the U. S. Department of Agriculture and with State agricultur-
al agencies, and are combined with descriptions of concurrent weather, The
section "Weather of the Week" is presented along with special discussions of
the effects of weather on crops and farm activities. In season, small grains,
pastures, corn, cotton, soybeans, and other crops are discussed separately.
Weekly temperature and precipitation and monthly heating degree-day data are
given in chart or tabular form, Near the lst and 15th of the month the month-
ly Weather Outlook of the Extended Forecast Section is included, and in the
first issue of each month charts of total precipitation for the previous
month and departures from normal are given. When farm activities are at
their peak, a written summary of conditions in each State is included cover-
ing the status of crops and the weather effects. Special articles of general
interest to agriculture, such as droughts, are written from time to time, and
charts and tabulations of current importance are also included. During the
spring, ice conditions on the Great Lakes are discussed prior to opening of
the shipping season,

The Local Climatological Data publication (Figure 8) is prepared monthly for
neaxrly 325 cities in the United States and outlying stations. This publica-
tion includes daily climatological information and summaries for the month.
Also included, where available, are hourly precipitation data. Brief summary
tables of averages, departures, and extremes of temperature, precipitation,
barometric pressure, and heating degree days are also included.

A monthly Supplement to the Local Climatological Data (Figures 9 and 9A) is
published for over 225 stations where 24-hourly observations are taken each
day. The supplement contains nine basic tables as follows:

A. Temperature and Wind Speed-Relative Humidity Occurrences
(hourly observations),

B, Wind Direction and Speed Occurrences.

C. Hourly and Daily Occurrences of Precipitation Amounts.

D. Ceiling-Visibility Occurrences (hourly observations).

E. Occurrences of Weather by Hour of Day.

F. Averages by Hours.

G. 24-Hour Averages.

H. Occurrences of Weather by Wind Direction.

I. Hourly Observations.

For stations issuing the Local Climatological Data, an annual issue, Local
Climatological Data with Comparative Data, contains a brief description of
the general climate of the locality and a station history. One table shows
data recorded for the past year - monthly totals, averages, and in some
cases extremes of the elements of temperature, precipitation, relative
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humidity, wind, sunshine, and degree days. 1In addition, there is a table of
normals, means, and extremes of the same elements for the period of record,.
Tables of average monthly and annual temperature, precipitation, degree days,
and snowfall cover the period of record since the beginning of this century.

A periodical Glimatological Data is issued for each State (or group of
States). It covers observations from all regular networks, The monthly
issue contains daily maximum and minimum temperatures, daily precipitation,
snowfall and snow on the ground, evaporation and wind, and soil temperature
in addition to monthly summaries. The annual issue contains monthly and
annual averages and departures from long-term means of temperature, precipi-
tation, and evaporation; total wind movement; soil temperature and so0il mois-
ture tables; a table of temperature extremes and freeze data; a station
index and a location map.

Climatological Data, National Summary contains pressure, temperature, precip-
itation, and wind data for selected U. §. stations. There is a general sum-
mary of weather conditions over the country, $Special articles describe hur-
ricanes, unusual weather, and river and flood conditions. A table summariz-
ing severe storm damage by States is also included. Average monthly vadio-
sonde and pilot-balloon data are presented in tabular form; so are solar ra-
diation data. Charts of the United States graphically portray temperatures,
precipitation, snowfall, percentages of sunshine, tracks of cyclones and
anticyclones, solar radiation, and monthly average upper air winds and
heights. The annual issue presents summaries of all these data for the year
and includes information on excessive rainfalls, hurricane tracks and tornado
paths.

Storm Data presents by States the place, time, character, and estimated dam-
age of all reported severe storms or unusual weather phenomena. It is pub-
lished monthly.

Climatic Data for Northern Hemisphere and World. For research and as a his-
torical record, the value of a series of maps which show the continuity of
weather over the largest possible area has been obvious for a long time to
everybody concerned with the study of meteorology and the history of weather,
The first successful attempt to do something about it was launched in 1873

by the Chief Signal Officer of the Army, before the Weather Bureau was estab-
lished, and on July 1, 1875, with the United States defraying all expemnses,
the daily issue of the "International Bulletin of Simultaneous Reports" began
in Washington., By 1878, with the cooperation of other countries, it became
possible to start a series of daily international weather charts covering the
Northern Hemisphere principally. This series continued through 1887.

By 1891, when the Weather Bureau was established, this series had stopped,
and thereafter was not resumed for half a century. There were probably sev-
eral reasons for this, including two wars and the beginning of another, but
the most compelling reason was the lack of sufficient money to gather and
publish the material, In 1941, however, with aviation established as a
major war weapon, and with demands for world-weather knowledge critically
increased, the Army, Navy, and Weather Bureau joined forces to produce the
first ten years of a series of analyzed Historical Northern Hemisphere maps.
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Thanks to the help of the Air Force this historical series was extended back
to 1899, and carried forward. In the post-war period it was jointly sup-
ported by the Weather Bureau, Navy and Air Force, but the Weather Bureau
assumed complete responsibility for this publication in 1955. It is now a
series of synoptic surface and 500-mb charts, and listings of data for the
entire Northern Hemisphere. The charts are for 1200 Greenwich Mean Time,
Because of their proved value in many fields, the "Data Listings' are pub-
lished as daily bulletins. It containsg the 0000 G.M.T. upper air observa-
tions and the 1200 G.M.T. surface observations for the entire Northern
Hemisphere. 1In addition, it contains all other upper air observations avail-
able for North American stations and for overseas bases operated by the
United States. The listings and charts are prepared by a special section at
the National Weather Records Center. In order to cover more fully the mete-
orology of extreme weather conditions (hurricanes, for example) it is planned
to publish many more surface and special data associated with the eritical
weather periods and events.

The Mariners Weather Log is a bimonthly publication containing meteorologi-
cal information for the maritime industry. Included is material on weather
and shipping on the Great Lakes as well as on the oceanic areas in the
Northern Hemisphere. Each issue usually contains two major articles and
several smaller contributions of current maritime interest. Recent ocean
weather is described and a table of selected ship gale observations is in-
cluded. Regular features include cyclone tracks North Atlantic and North
Pacific, Climatological Data U. S. Ocean Station Vessels, and a marine
diary of average weather conditions,

VI. Special Service Programs

Upper Air Summaries. Up to about 1950, the best summaries of winds over the
United States appeared in the Weather Bureau's 1941 Airways Meteorological
Atlas. This contained upper-level wind data for 58 stations in the contin-
ental United States. The bulk of these observations were for 500-, 1000-,
3000-, and 5000-meter elevations. Above these levels the data were extreme-
ly biased towards lower-speed and fair-weather winds. The reason for this
was that the summaries were all based on pilot-balloon observations, which
became very selective in high winds and foul weather.

With the development of aircraft capable of flight in almost all types of
weather, the need for better summaries became increasingly acute. The ad-
vent of jet aircraft, with requirements for flight at higher elevations,
made new data imperative. This is how the needs were met:

The Weather Bureau, under Navy sponsorship, produced 3 volumes of wind data
from 111 stations ranging from Korea across the Pacific, the United States
and the Atlantic to the coast of Europe, including data to heights of 40,000
feet based primarily on rawin observations. Bias at higher elevations was
eliminated by geostrophically scaling winds for missing observations, with
the effect of including as many values at 40,000 feet as at lower elevations.
These are presented in the form of wind rose tabulations, by direction and
speed groups. Also, wind aid values for aircraft flying in any of the 16
cardinal directions were computed for each observation by a new method and
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presented in frequency distributions. Summaries showing the percentage prob-
ability of any given amount of wind aid or retardation were shown by seasons
for various routes.,

The Weather Bureau, in cooperation with the Sandia Corporation, computed wind
vector and vector deviation values for 13 surfaces ranging from 950 to

30 mb., for a large network of stations. All missing values at each level
were filled in, so that this 5-year summarization is based on as many ob-
servations at 30 mb. as were available at 950 mb, The Weather Bureau has
published the Upper Air Climatology of the United States (issued as Tech-
nical Paper No. 32) in three parts. Part I contains average monthly wvalues
of height, temperature, humidity, and density for all standard pressure sur-
faces for all raob stations having at least an 8-year record for the period
1946-1955. Part II contains extremes and standard deviations of height and
temperature, Part III is a summary of vector winds and wind shear at vari-
ous pressure surfaces between 500 and 30 mb.

Under sponsorship of the then Federal Civil Defense Administration, the
Weather Bureau prepared Civil Defense Technical Bulletin 11-~31, June 1957,
"Probability of Fallout Debris Deposition". This shows the probability of
fallout occurring in distance and direction around a large network of
selected locations, in event of a nuclear detonation.

At present, the Weather Bureau, in cooperation with and under sponsorship of
the FAA, is preparing a series of publications to describe the weather to be
expected by supersonic aircraft flying at levels between 50,000 and 80,000
feet.

Agreements reached by the World Meteorological Organization (WMO) have led
to an international exchange of climatological data. Mean monthly values of
surface temperature, humidity, rainfall, and of upper air height, tempera-
ture, and humidity at standard pressure levels, have been furnished as
promptly as possible by most countries of the World for publication early
the following month in the Weather Bureau's bulletin Climatic Data for the
World. As a result of action by the Second Congress of WMO in 1955, the
World Meteorological Organization spomsors this publication, which continues
to be issued by the Weather Bureau., These arrangements are expected to pave
the way for collection of basic data for such world-wide summaries as appear-
ed earlier in Clayton's World Weather Records.

Climatological Atlas. For a long time there has been a need for a modern
presentation of U. S. climate. Considering the geography that makes this
country extremely rich in climatic diversity - three sea coasts, mountain
ranges, plains, inland lakes, deserts, forested lands - and considering also
the almost limitless uses the people have for climatic information, the

need for up-to-date climatic charts becomes obvious.

This is a large undertaking. It requires climatologists, statisticians,
electric accounting machine operators, and draftsmen to do the work. Any-
thing much less than half a century of reliable records would be insuffi-
cient for dependable conclusions about trends, and some other details of
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climatic dynamics. Only in the last decade or so, enough of the right kind
of data have become available for a modern Climatic Atlas of the U. 8.

Considerable progress has been made on production of a great National Atlas
of the U. §. Basic plans have been prepared by the Earth Sciences Division
of the National Research Council - National Academy of Sciences. This Atlas,
designed to present all significant material on geography and resources of
the country, is to be in loose-leaf form with a standardized format, The
Weather Bureau will cooperate with other government agencies by issuing,

from time to time, new climatological charts to become part of this Atlas.
The charts that have been issued to date are listed below. A copy of one

of the charts in the series is shown in Figure 10,

Standard Deviation of Monthly Average Temperature, degrees F.

Maximum Persisting 12-Hour Ll000-mb. Dew Points (°F), Monthly and

of Record.

Mean Annual Number of Days Maximum Temperature 90°(F) and Above.

Mean Annual Number of Days Minimum Temperature 32°(F) and Below.

Mean Annual Precipitation in Millions of Gallons of Water Per Square
Mile by State Climatic Division, with Mean Annual Prccipitation in
Millions of Gallons of Water per Capita by State Climatic Divisions,
on back.

Mean Annual Total Precipitation (in.), with graphs of Mean Monthly
Total Precipitation for Selected Stations, on back.

Mean Annual Total Precipitation (in.) by State Climatic Divisions with
graphs of Mean Monthly Total Precipitation for Selected State Climatic
Divisions, on back.

Mean Annual Total Snowfall (in.), with graphs of Mean Monthly Total
Snowfall for Selected Stations, on back,

Mean Daily Maximum Temperature (°F) January,

Mean Daily Maximum Temperature (°F) July.

Mean Daily Minimum Temperature (°F) January.

Mean Daily Minimum Temperature (°F) July.

Mean Date of Fixst 32°(F) Temperature in Autumn.

Mean Date of Last 32°(F) Temperature in Spring.

Mean Length of Freeze Free Period (Days).

Mean Percentage of Possible Sunshine, Monthly and Annual.

Mean Relative Humidity (%), Monthly and Annual.

Mean Sky Cover, Sunrise to Sunset, Monthly and Annual.

Mean Total Precipitation (in,), Monthly, Jan.-Aug. (by State Climatic
Divisions).

Mean Total Precipitation (in.) Sept.-Dec. and Division Names (by State
Climatic Divisions).

Pan and Lake Evaporation,.

Climates of the States presents tabular, textual, and map information con-
cerning the climate of each state.

Letter Supplements dealing with various climatological aspects such as Tor-
nado Occurrences in Major Cities, Temperature Extremes (Highest and Lowest),
etc,, are issued from time to time.
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CLIMATOLOGICAL INFORMATION for all foreign areas of the world is provided by
the Foreign Area Section. This Section keeps up to date on the availability
of climatological information for foreign areas which would be useful in
satisfying requests which are received from within the Weather Bureau, defense
agencies, other government agencies, commercial interests, and the general
public. On reimbursement from Air Weather Service and other government
agencles bibliographic surveys are made of climatological information and
climatic maps which are available in the Weather Bureau Library as well as
other libraries in the Washington area. Results of these surveys are pub-
lished in several series of publications. Compilations and summaries of
climatological information are prepared for various climatological elements
for utilization in supplying requests. Special projects based on collections
of worldwide data resulting from the above are undertaken. Since many of the
basic sources of climatological information are in the foreign languages of
the areas under study, a small translation unit is maintained in the Foreign
Area Section and from time to time translations of foreign language articles
are published in another series. Various foreign aid programs of the govern-
ment often require climatological information for planning purposes. In-
creased travel, international air traffic, marketing of U. 8. products abroad
and the spreading of U. S. commercial enterprise to foreign areas are result-
ing in continually increasing demands for foreign climatological information.

Marine and Ocean Projects. The marine climatological work concentrates on
services to civilian and military maritime interests of the Government. The
climatic material for the United States Coast and Geodetic Survey publication
Coast Pilots, The U. S. Navy Oceanographic Office Sailing Directions and
Pilot Charts are a primary job., Other routine work includes climatological
data for foreign surveys, and data for cases in Admiralty courts; also arti-
cles on marine climatology for Oceanographic Office Pilot Chart map backs,
and for the Weather Bureau Climatological Data monthly and annual national
summaries,

All this requires continuous liaison with other government offices concerned
with marine climatological problems. For the operational use of our merchant
marine cooperative observers on the "4th seacoast", the Marine Section pre-
pared Weather Bureau Technical Paper No., 35, Climatology and Weather Services
of the St. Lawrence Seaway and Great Lakes. The outstanding work now in
preparation is a seven volume Marine Atlas sponsored by the U. S. Navy, five
of which have been completed. An adaptation of this Atlas entitled Climato-
logical and Oceanographic Atlas for Mariners is now underway. Volume I,
North Atlantic Ocean, and Volume II, North Pacific Ocean, are now available.
This Atlas is designed for maritime use and includes oceanographic material,
Most of the work on this is donme at the National Weather Records Center,
Asheville, North Carolina.

Research in Hurricane Climatology is conducted in the Marine Section. Two of
the latest reports are Technical Paper No. 36 - "North Atlantic Tropical Cy-
clones, Tracks and Frequencies of Hurricanes and Tropical Storms, 1886-1958";
and National Hurricane Research Project Report No. 42 - "Climatology of 24-
Hour North Atlantic Tropical Cyclone Movements",
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Decennial Census of U. §. Climate. Under the Decennial Census of U. 8., Cli-
mate 1960 program monthly normals of sea level pressure and temperature and
quintile values of precipitation were prepared for 57 stations for the 1931-
1960 period. The selected stations were those for which monthly averages are
exchanged internationally by radioteletypewriter shortly after the end of each
month. The normals were published by the World Meteorological Organization.
Also prepared, or in preparation, are monthly normals of temperature, precip-
itation, and degree days for 318 First Order statioms; monthly normals of
temperature and precipitation for 3334 substations and 359 divisions; 5 or 10
year summaries of hourly observations for 103 First Order stations; heating
degree day normals for 2070 substations and 318 First Order stations; monthly
averages for 359 state climatic divisions; daily normals of temperature and
heating degree days for 318 First Order stations; mid-month normals for 320
First and Second Order stations. All of the above are for the 1931-1960 peri-
od. Also work has been started on collection for publication of World Weath-
er Records and the Climatic Summary of the United States, both for the period
1951-1960.

Special Funding Arrangements. The unique data collection in possession of the
Weather Bureau is a monopoly, equally valuable to scholars and operators in
the meteorological field. It has to be administered with a keen sense for the
public responsibility inherent in such a national treasure. It seems best to
perform centrally as many services as possible at NWRC on a strict, business-
like cost-reimbursement basis. In this way data, tabulations, and analyses
can be made available at low cost to other agencies, industrial consumers,
private meteorological consultants, and research workers. Nearly half of our
over-all effort in climatology is carried om under special funding arrange-
ments. Among our primary customers are the U, S. Navy (Aerology and Oceano-
graphic Office), U. §. Army (Corps of Engineers, Signal Corps), Federal Avia-
tion Agency, TVA, Forest Service and many other government agencies. A legionm
of private firms have larger or smaller work agreements with us. It is natu-
ral that we would like to serve climatological and meteorological research
more and better than we were able to in the past. Wherever possible, reseavch
data are given priority treatment.

Investigations. An operating service is prone to be satisfied with furnish-
ing answers to questions placed before it and to discharge its routine duties
competently. There is always the danger that its work may become stereo-
typed. The best guard against this occupational hazard of bureaucracy is a
forward look toward the frontiers of knowledge. In applied climatology a
great deal remains to be done, and hence, efforts by all our professional
personnel toward improvements of theory, practice, and techniques of clima-
tology are encouraged. Examples of projects under way are: study of world
climatic trends; homogeneity testing and power-spectrum analysis of long-
period records; development of a methodology for determining the climatologi-
cal liklihood of various severities of meteorological drought; rural-urban
climatic comparisons; study of pain and weather-sensitivity; and the produc-
tion of new methods for presenting high level wind, temperature, and density
data. This is not an exhaustive list but an indication of our interest in
contributing to the development of the science of climatology.
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VII. Qutlook

The preceding presentation is an account of the climatological work in the
Weather Bureau as it now stands.

Most important in our plans is the establishment of full-time positions of
SBtate Climatologists where these are not now in existence. These positicns
are intended to furnish better climatological service in all parts of the
country. Close cooperation with State agencies, land-grant colleges, and
agricultural experiment stations is envisaged. The duties of the State Glima-
tologists, in addition to the routine work on weather and crop bulletins,
severe storm reports, and descriptive climatological summaries for the State,
include analytical and developmental work., Particularly, attention will be
devoted to use of climatological data for general agricultural purposes,
irrigation, water supply problems, recreation, industrial and urban develop=
ment planning in the State.

In fulfillment of the legal responsibility of the Weather Bureau adequately
to describe the climate of the United States, its territories and possessions,
2 series of climatological summaries is in progress. These will comprise the
climatography of the U. 8. Multi-year compilations of tables of climatic
data for first-order and substations were the first step. A comprehensive
revision and publication of long-term records (as a sequel to the old Bulle-
tin W) is planned for the next decade. The same basic data are to serve for
new climatological maps of the country. These, as mentioned above, will be-
come part of the National Atlas.

Climatology will take an important place in the planning and development of
the modern aviation program. Airport runway alignment, route studies and
terminal probabilities, as well as aids to forecasters, are all essential to
a well-planned system.

With progress in the establishment of bench-mark stations there will be an
analysis of the older records in search of climatic trends.

Better documentation practices for old and new climatic data and improved
techniques of processing and storing will remain one of our most important
aims. In this respect we feel keenly the need for active participation in
developmental work directed toward new approaches to climatological problems
by use of specially adapted machines, computers and reproduction equipment,

We hope to explore, preferably cooperatively with colleges and universities,
the potentialities of snyoptic climatology. We are conscious of the valuable
"feed-back" mechanism inherent in climatic material for the forecaster. Im
addition, there are new avenues of applying climatology to problems of plant
and animal life, and human health and well-being. We hope to make some use-
ful contributions in these fields.
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KEY PERSONNEL IN CLIMATOLOGY

Office of Climatology -~ Washington, D, C.

Director - Helmut E. Landsberg

Assistant to Director - Robert W. Schloemer

Chief Climatologist - Herbert C. S. Thom

Climatic Advisory Service Branch -~ Milton L. Blanc
Domestic Area Section - John L, Baldwin
Foreign Area Section - David Smedley
Marine Area Section - Arthur I. Ccooperman

Climatic Field Service Branch - Harold B. Harshbarger
Assistant Chief of Branch - Lothar A. Joos
Field Programming Sectiom - Joseph H. Hagarty
Field Liaison Section - (Vacant)

Climatic Documentation Section - Harold 8. Lippmann
Climatological Investigations Branch - Pauls H. Putnins
Dynamic Climatology Section - Benjamin Ratmner

Bioclimatology Section - Wayne F. Palmer
Analytical Climatology Scction - Julius F. Bosen
Special Projects Section - Ralph H, Frederick

National Weather Records Center - Asheville, North Carolina

Director - Gerald L. Barger
Deputy Director - William H. Haggard

Science
Digital

Advisory Staff - Harold L. Crutcher
Systems Staff - Raymond L. Joiner

Project Coordinating Staff - Earl M. Ritchie

Data Management Staff - Sherman M. Brewster
Personnel Section - Gilbert W. Ehrsam

Adm. Operations Section - Milten G. Johnson
Synoptic Climatology Section - William M. McMurray
Climatography Section - Gilbert E. Stegall
Climatic Analysis Section - Norman L. Canfield
Data Reduction Section - Grady F. McKay

Climatic Information Sectionm - William T. Hodge
Data Verification Section - (Vacant)

Northeastern
Southeastern

Central Area
Northwestern

Southwestern
Pacific Area

AREA CLIMATOLOGLISTS

Area Climatologist - WBO, New York City - James K, McGuire
Area Climatologist - WB Regional Administrative Office,

Fort Worth, Texas - Claude K, Vestal
Climatologist - Iowa State College, Ames, Iowa - Robert F. Dale
Area Climatologist - WBO, Seattle, Washington -

Marvin D. Magnuson
Area Climatologist - (Vacant)
Climatologist - WBO, Honolulu, Hawaii - Merle J. Brown
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LOCATIONS OF STATE AND TERRITORIAL CLIMATOLOGISTS

Alabama - Weather Bureau Airport Station, Montgomery * - A. R. Long
Alaska - Weather Bureau Regional Administrative Office, Anchorage -
C. E. Watson
Arizona - Weather Bureau Airport Station, Phoenix - Paul Kangieser
Arkansas - Weather Bureau Airport Station, Little Rock * - Robert 0. Reinhold
California - Weather Bureau Office, San Francisco - C. R, Elford
Colorado - Weather Bureau Office, Denver - Joseph W. Berry
Connecticut and Rhode Island - Weather Bureau Airport Station, Hartford,
Conn. - J. J. Brumbach
Florida - University of Florida, Gainesville - Keith Butson
Georgia - University of Georgia, Athens - Horace §. Carter
Idaho - Weather Bureau Airport Station, Boise - David J. Stevlingson
I1llinois - University of Illinois, Champaign - W. L. Denmark
Indiana - Purdue University, Lafayette - Lawrence A. Schaal
Iowa - Weather Bureau Qffice, Des Moines - Paul J. Waite
Kansas - Weather Bureau QOffice, Topeka - A. D. Robb
Kentucky - University of Kentucky, Lexington - A, B. Elam, Jr.
Louigsiana and Mississippi - Weather Bureau Office, New Orleans * -
E. J. Saltsman
Maine, Massachusetts, New Hampshire, and Vermont - Weather Bureau Office,
Boston, Mass. - Robert E. Lautzenheiser
Maryland and Delaware - Weather Bureau Airport Station, Baltimore, Md. -
W. J. Moyer
Michigan - Weather Bureau Qffice, East Lansing - A. H. Eichmeier
Minnesota - Weather Bureau Office, Minneapolis * - J. H. Strub
Missouri - Weather Bureau Office, Columbia - James D. McQuigg
Montana - Weather Bureau Airport Station, Helena - R. A. Dightman
Nebraska - Weather Bureau Office, Lincoln - Richard E. Myers
Nevada and Utah - Weather Bureau Airport Station, Salt Lake City, Utah -
Arlo Richardson
New Jersey - Weather Bureau Office, Trenton - Donald V, Dunlap
New Mexico - Weather Bureau Airport Station, Albuquerque - Frank E. Houghton
New York - Cornell University, Ithaca - A, Boyd Pack
North Carolina - Weather Bureau Airport Station, Raleigh - A. V. Hardy
North Dakota - Weather Bureau Airport Station, Bismarck * - A. A. Skrede
Ohio - Weather Bureau Office, Columbus - L. T. Pierce
Oklahoma - Weather Bureau Office, Oklahoma City - Stanley Holbrook
Oregon - Weather Bureau Office, Portland - Gilbert L. Sternes
Pennsylvania - Weather Bureau Airport Station, Harrisburg -
Nelson M. Kauffman
Puerto Rico and Virgin Islands - Weather Bureau Office, San Juan -
J. V. Vaiksnoras
South Carolina - Weather Bureau Airport Station, Columbia - Nathan Kronberg
South Dakota - South Dakota State College, Brookings - Walter Spuhler
Tennessee - Weather Bureau Airport Station, Nashville - Morton Bailey
Texas - Weather Bureau Airport Station, Austin - Robert B. Orton
Virginia - Weather Bureau Airport Station, Richmond - Daniel L. Sala
Washingten - Weather Bureau Office, Seattle - Earl L. Phillips
West Virginia - West Virginia University, Morgantown - Robert 0. Weedfall
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Wisconsin - University of Wisconsin, Madison - Marvin W. Burley
Wyoming - Weather Bureau Airport Station, Cheyenne - John D. Alyea

%* Full time State Glimatologist position not yet established.
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THE NATIONAL WEATHER RECORDS CENTER

OFFICE OF DIRECTOR

Responsible for the performance of climato-
logical, statistical and archival operations

assigned to the Center.

SCIENCE ADVISORY STAFF

Provides consultant service to the
Director's Office and to Section
Heads on matters of unusual technical
complexity.

DIGITAL SYSTEMS STAFF

Provides consultant service to the

Director's Office and to Sectiom Heads,
furnishing technical guidance concern-
ing the availability and applicsability
of electronic data processing devices.

PROJECT COORDINATING STAFF

Provides assistance to the Director's
Dffice in relation to job assignments,
khecks of work progress and the prep-
aration of replies to requests.

SYNOPTIC CLIMATOLOGY SECTION

Studies and interprets comprehensive tools
(maps, charts, ete,) for use in research
and development of worldwide climatic
patterns.

DATA MANAGEMENT STAFF

Provides the Director with staff
assistence in connection with the
Center's date and record manage-
ment programs.

PERSONNEL MANAGEMENT

Provides & comprehensive personnel
management service to the Center.

ADMINISTRATIVE OPERATIONS
Provides the Cepter with administra-
tive services, budgeting, flscal and
cost accounting, procurement, proper-
ty management, publications, photog-
raphy, drafting, mail distribution,
and maintenance of equipment and

|building.

CLIMATIC ANALYSIS SECTION

Plans and produces analyses of marine,
upper-air, and surface land climatic data

DATA VERIFICATION SECTION

Provides for verification and quality con-
trol in connection with all upper-air and

surface weather observations; punches data
on tabulating cards.

in the form of charts, graphs, diagrams
and reports.

DATA REDUCTION SECTION

Maintaine the punched card library; proe-
egses data using modern tabulating and
computing equipment.

[ CLIMATIC INFORMATION AND REFERENCE SECTION

' Furnishes climatological information to
, clients. Receives, classifies, organizes,
7 stores, retires, maintains and searches

i weather records.

CLIMATOGRAPHY SECTION

Planas and produces climatological publica-
tions; reviews existing publications to

FIGURE 2

determine future needs.
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U. S. DEPARTMENT OF COMMERCE, WEATHER BUREAT BOSTON, MASS

LOCAL CLIMATOLOGICAL DATA O ovmats tsgz

. 5 g
Latitude 42 2 N Longitude 71 01 w. Elevation (ground) 15 Zastarn  Standard time used
Temperature (*F) Procipitation | Soow, Wind Sunshine | Sky cover Feak | Guet Day
E =t = | Spaed| Dir. of
or..t' Fastest mile E 3 E % ] (mph} Veak
-1 Ice on — i
-0 - 3 ground z_‘,’ B ol B .Bg - g 2 g
E 8w r g at Ta - 2 831 =s g 8 4E3
gl s 813%d (= 5 f5ige| 32 RN 33 r FLE
. g % g ; E‘i EE- | g2 7am E Eg" P éa g ES _r.-u,g é L .
2 g 5 1 ‘E g£= L = g -g 1 295
8|2 |28 2 |8 | o i |ad 25 |2l 3 HELE & | 4
1| 2 3 4 5 ] 7 8 E 10 11 2 13 14 15{ 16 | 17| 18 19 20 [.2r 22| 23| 24
1 55 41 48 -1 17 .92 Q [] W 16.3 26 W 3:39 | 35 3 ] 3 w 139 | Thu 1
2 48 35 42 -7 23 ] (1] o E 9.9 15 L 10:01 | 97 2 3 21 L 8 | Fri 2
3 49 3y &b -5 21 <40 T 1] nE 25.1 4D HE 0:00 0| 10 |10 49 NE 3% | Sat 3
4 53 41 47 =2 18 T o L] W 13.6 21 w 5:55 | 38 7 9 29 W 231 | Sun | 4
5 45 3 40 -3 25 [ o L] L. 14.7 20 LU 4347 | 47 8 ? 29 W 186 | Mom 5
& | B 13 3 | =12 29 T T 0 Lo 16.3 21 L 0:00 ol W0 1w 28 Lo 55 | Tua &
T | 68 29 39 =9 26 [} 0 [1] L 10.0 17 L] 10106 | 100 0 2 22 L 297 Y Wea' |
8 58 k) 49 +2 16 T 0 (1] W 0.4 12 &W 2:4% | 23 9 7 17 W 163 | The | B
9 53 L3 A9 +2 16 [ 0 1] E 19.4 15 4 738 | 76 7 7 22 z 230 | Pri | 9
0] 59 (1) 54 +7 1 1.14 9 o 1] 16.9 28 E 3:27 | 13 9 |10 w E &G | Sac | 10
1] 50 40 &5 =1 20 01 0 [ H¥ 22.0 35 b 2:18 | 23| w0 ? 51 ~ 119 | Sun | 1]
12| » % 42 -4 23 o (3 ] W 10.0 16 L 9:45 | 98 1 2 26 Lid 284 | Mon 12
131 41 » aw -9 28 16 0.3 0 MHW 10.7 15 HE 0:00 0| 10 |10 19 NE 22 | Tue 12
1471 36 3 M | -1 n T T T w 19.7 29 L) 0:57 | 10 9 3 k1] L.} 113 | Wed | 14
15| 41 31 % -9 9 01 ‘T 9 H 28.% 37 L] 5:4]1 | 58 9 9 48 W 164 | The | 15
16 | sz as & =1 2 T [1] 1] e 15.8 24 W 9:34 | W 2 4 32 LLd 275 | Pri 18
17| 5 36 4 -1 |21 T [} L) W 10.0 15 W 6349 | 70 5 4 20 L 178 | Sat
18| &3 k3 a8 -6 27 &0 0.6 L] N 15.9 23 N 0:00 o} 10 |10 n N 14 | Sun
19| a0 27 3% | -0 31 L] [} 1 W 12.2 19 B 8:35 | 89 5 6 25 L 264 | Mon
20| 38 n kL = 3 T T [3 L] 7.6 15 S G:00 o] 10 |10 18 59 65 | Tue | 20
21 33 36 &5 +1 20 T 0 [ s 11.5 19 L] 1:2% | 15 10 |10 26 8 102 | Wed | 21
22| st 42 47 ] 13 a3 0 [ WEW 16.3 33 oL 0:00 0| 10 9 R 44 W 20 | Thu | 22
23| 46 k] 42 -1 23 LI 0 1] W 16.2 26 [ ] 6:43 ( 10 3 & 36 L 209 | Fei { 23
24 | 44 as 40 -3 25 .01 0 L] ™ 14 .4 26 LJ 2:13 | 23 ] 6 2 w 101 | Sat | 24
28 | &0 n 36 -6 29 0 0 ] L] 13.8 13 N 5:25 | 37 9 7 21 n 161 | Bun | 25
26| 43 9 3% -6 29 9 ] 1] Lo 11.0 15 n 9:06 | 96 3 3 21 L 284 | Wom | 26
27| 5 k) &1 =1 26 0 o ] L 5.8 e i 9:11 | 98 1 [} 13 L) 229 | Tue | 27
28] s2 3 L x] +2 22 9 1} 1] wu 5.1 7 - 9117 | ¥ '] 0 10 SE 226 | Wad | 28
29| s4 34 Gk +3 21 0 o 0 ww 5.7 1} L] 9:14 ¢ 98 [ a 14 N 225 | The | 29
g? 62 34 &8 +8 17 0 [ 0 ] 6.6 L] W 9:18 | 9% 0 L] 13 S 212 | Pei | 30
31
Ty — | —]—] 380 ] 0% —— @3k | ——— [~ | 151:47 {(—{ 185 (1@ |——|———] -- == |4B)5 [ ===
135.2 1 ——— fe— ——— | ———[—— 1 13.& |Fastest| Dir. [Possible| % | 6.2 6. ——|———1] Paak | Bir. | 163 | ==
T In wolumae 7. &, ¥ and o the Hourly Pecpittion 1able isdinses &3 smount tov rmall to meereis. | Misc, | 40 nE 294:03 | 52 | —[—]——=|——] 351 ™ wom | mam
TEMPERATURE: {'F) HEATING DEGREE DAYS (base 65') PREC!I‘ITAT[ON {I=) Symbols used in columns 18.19
Average monthly 41.7  Total this month Total {or the month 3.80 .
D from normal -3.2 Dasparture from normal 'HB Departure from normal -.13 ‘:s'_‘::ﬂ" — '!','_ D'::"
Highest 2 on 30th  Seasonal total (uinoo Tuly 1} 1145 Greatest in 24 hours 1.48 on -1t B o piesi bghming B = Main
Lowest 27 en 19th  Seasonal departute from normal +157 Snow, Sleot . D = Dust B = finaw
Number of dlr with ~ Total for the month 0.9 B = BSleat T = Thundesisrm
Max. 32° or below 0 BAROMETRIC PRESSURE (In.) Greatast in 24 hours 0.6 on  18th P = Yog 2L & Frosclag drinls
Max, 50° or above 0  Avg. statiom {elev, 134 ‘*iest,m 5.1} 29.923  Greatest depthon ground I onifch,19ehfiZJ0R, 3x /= Preaning raca
Min. 32° or below 10 Highest sea loval  30.6¢  on 27ch Dates of = Hail ~ Hone $Whan this slevation dilless from the present ste-
Mia. 0° or below 0 Lowaest asa level  29.01 on 224 Slest 34,15th Glaze/Rime Mene thon alovatien thls borel mas selesied o peimit
:?ythlf.mtcr !.o;nnd on top of the Federal Bldg (elvm 333 £t} in downtown Boston, ‘Mass. comparleon ol dala fot & longsr pariod of bome.
Gm. cel. per genssus reooTd.
'na wonth m sr.ony nnd cold-rthe coldest November sinca 1547, Btorms of wind or rain or avan snow, separately or in combimation, ceme in rather
freq gh the 22d, Thackegiving Day. Thereafter the weather was woestly bright and sunmy, parcicvlarly so during tha lase Five days.

Effective with deca for November 1962, daily tewperaturs normals used to calculate values in Coluan 5 of this bulletin dre climatological stendard
normals based on the pericd 1931-196G.

HOURLY PRECIPITATION (In.}

l:.hl. A M. Hour ending at F. M. ‘Hour snding at Dat
T 23]+ 56769 o] iz]{1]z]3][+]s5]6]z{elsgfolu]m
1 .06 .0s .10 [ .18 .22 .15 [ 13 T .03 T T T : 1
2 . 2
3 T 02 T 01 .0t .03 .03 A1 07 .17 04 0 T T T T K]
4 T T T H T T T T r 4
8 5
6 T T T T 6
7 7
8 T T B8
9 9
10 T T 01 .07 08 | 12 .36 .19 33 .01 T T T T T T 10
i1 | .0 T T T T T T T T 11
12 12
13 T T T T T T T T T T ar .05 05| .04 01 T 13
14 T T T.|T T T T T 14
15 T T T T T T .01 15
16 T 18
17 B I 17
18 T T T T T T T T T T T 0 05 05 .07 07 04 04 04 A Ol 0 T T 18
19 . I
20 T T T T T T T T o
21 T T T T . T T T 21
22 Ok .03 .11 07 W05 .03 06 W05 04 | 04 L0804 T 01 .05 | .02 .04 T T 22
23 23
24 T T 01T 24
25 25
26 26
27 27
28 23
29 29
30 30
3l al
Comcﬁom,ilm,bodmlnthhmmllbopubuuhﬁd!nlhmmm Checks and money ordersshould be made payable and remittances and corrsspondsnos should
Price: Monthly Locsl Climatological Data $1.00 par year including annual  be seat to the Superintendant of Dx i, U. 8. G t Printing Office, Washingion
Summryifpubl.iﬂud slmwmmmmMySupplm-ntonlr $1.50 per year for 28, D.C.

t and anpual 5 y if published. Single copy USCOMM-UB-Ashaville=12/5/62~~-925
prices: 10 centa for mthly Summary; 10 cents im- montlaly Supplement; 15 cents for
sopua!l Summary.
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1. S. DEPARTMENT OF COMMERCE, WEATHER BUREAU

BALTIMORE, MARYLANC

FRIENDSKLP 1NTERNAT IOMAL ATRPORT
(Baoed on oos manth's record) LOCAL CLIMATOLOGICAL DATA (SUPPLEMENT) HARCH 1962
EASTERN STANDARD TIME
‘TEMPERATURE AND WIND SPEED~RELATIVE HUMIDITY WIND DIRECTION
A QOCCURRENCES (HOURLY OBSERVATIONS): B AND SPEED QOCCURRENCES:
. - - . KNOTS
s 0.3 KNOTS (0 - 3 MPHY 4. 10 KMOTS (4 . 12 MPH) | 11 . 21 MOTS (13 . 24 MPH) ! ?’,M__lm%'m_ g HOURLY CHIEIVATIONS OF WIHD SHEIO L
C KNOTS 1
wio fe l el gl g | g SQ5e| €S| E|E[Ef5a] |88 s 5| 6l8j|8i8)2 -
2 2| 3x LR 33 vaterwn | 33 | s | rao | vas] v |
™ Bolala|a|d|2|8s|a|fte|s 551 HIEHHEHHE 'Lml P one ] e | wen
19475 LI + o1 | o | en foaneai e
L5444 1 H g H { l9 C I R e il Eted Kend I
59/68 | &l ¢ H 1] 28] 40| 2+ 9G] BeB[10a1
44760 12( 3 & z 2| 19 il o1 oy 3 37 NNE s| 21| 18| 17 83[11.9[12,7
59758 el 1 e 2 1| F a4 HE 2| 18].13] 20} & 57110.0011.3
54 /80] 9 11 12 1 10 1t 2 1 1| e ENE 1 LIRS IRE 1 1 1 44712048 [1202
£9/45| 2 af 28 13 & if s & 18 K Y H o k! 104 € AAS 6 26| 943 ]10.7
G ra0 wf 2[ 3l 2 2| 1o} 23 10| 19 7] 17l % 3 o 124 ESE IR 19] 7.5 Ba?
9738 1 U s| 11 32) 1a 1 & ERLEE LB t| t] 129 SE 2|12 2| 1 23} a2 7ol
34730 2[ 2 2 3| s st 17 3 13 12 1 o 3 1y 124 S4E a| si ot 9| T.8| 9.0
29725 H 1 12| xel o) s 1 4 ag s “f 9] #) 2| 3 27| 7.8 9.0
28420 7| 8 1 4 20 el 2| z| 8| 8] 8| 2 24 [13.0]18.0
19719 1 sl 2 Al 1 17 EY 1| 5| s 8] s 20 |Lkak 13,1
16710l i 1 N 2| 1| &| & 18| 87 |Eoed
w 20! 35| 23] 5 83| 96110
whi 1] el 32| zz|17| 2 8k (1246 (E30k
twt 11| 33| 9| 8 12 92112 |12e%
e & nnj1e] 1 s&[10.2 (1148
CALM L] 8] Q.0| Da0
ToraL | 26 [147[285 210 Te| 7| 1 Taa 1041 {118
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