UNITED STATES DEPARTMENT OF COMMERCE
WEATHER BUREAU
Washington, D, C,

November 23, 1955 0-2.41
MEMORANDUM
TG: irea and State Climatologists, Substation Inspectors, Field

fldes, WRPCs, River District Offices, and Area Engineers.
(With copies to Regional Offices and First Otder Stations for
information)
FROM: Climatological Services Division

SUBJECT: Climatological Services Memorandum No. 50

CLIMATOLOGICAL SERVICES OF U. §. WEATHER BUREAU 1955

It has been our policy to use the Climatological Service Memoranda as
means of interchange of ideas, plans and completed projects. Early this
year the Advisory Committee on Climatology met in Washington. After the
meeting it was decided that a summary of things reported would provide
an excellent "status of climatology" report.

Attached hereto is the summary prepared in the Climatological Services
Division. It is hoped that this Climatological Services Memorandum will
serve as a useful tool to many in the field and will provide better under-
standing of our organization, procedures and plans.
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CLIMATOLOGICAL SERVICES OF U. S, WEATHER BUREAU, 1955

Introductorx Note

At the request of the Chief of the Weather Bureau the National Academy,
National Research Council, has established a Committee on Climatology.
Advice to the Bureau on its climatological program is the aim of this
Committee. Its membership, appointed by the National Research Council, is
as follows:

1. T. F. Malone - Director
Travelers Weather Research Center
2. W, A, Baum - Head
Department of Meteorology
Florida State University
3. P. E. Church - Executive Officer
Department of Meteorology and Climatology
University of Washington
4. A. 0. Kuhn - Professor and Head
Department of Agronomy
University of Maryland
5. J. H. Longwell - Dean
School of Agriculture
University of Missouri

The Commnittee held its first meeting on April 28-29, 1955, at Suitland,
Maryland. At that time members of the staff of the Climatological Services
Division gave some informal talks on current activities of the division.
This material seemed to be suitable for presentation to a wider circle. It
appears, in slightly tevised form, in this pamphlet,

I. Historical Background.

We can attribute to Thomas Jefferson the early recognition of a need for
systematic records of the climate of the United States. His life-long
interest in climatological work found only limited response in his own era.
About a century after Jefferson 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
nineteenth century."

*List of Climatological Records in the National Archives, Washington:
March 1942, The National Archives Special List No. 1.
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Weather records were collected during the 19th Century by the Surgeon
Genersal's office, the General Land Office, the Smithsonian Institution, the
Patent Office, and the Signal Corps of the Army. Finally the U, S. Weather
Bureau was established in 1891 in the Department of Agriculture. This
followed some twenty years of weather service rendered by the Office of the
Chief Signal Officer of the U, S. Army. The new civilian Bureau inherited
an operating system of work-processes along with the personmnel, instruments,
and a national network of stations and offices from the Signal Service. Re-
ports 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.

Specific climatological objectives were outlined in the Surgeon General's
order of 1817 which specifically relates the purposes of Army post weather
observations to "medical topography ... prevalent regional complaints ...
change of climate ... cultivation of soil ..., density of population ..."
Professor Joseph Henry's mid-century wish for "exhaustive studies of American
climatology" remained a fond hope because it was the possibility of fore-
casting destructive storms on the sea coasts and Great Lakes that persuaded
Congress to authorize the Weather Service from which the present Weather
Bureau developed. The Act of October 1, 1890, creating the Weather Bureau,
however, farsightedly included among the specific duties of its Chief "the
taking of such meteorological 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 minimum
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 Annual Reports of the
Chief Signal Cfficer and the Monthly Weather Review contained summaries,
tabulations, and discussions of the nation's weather, pressure, temperature,
precipitation, winds, atmospheric electricity, droughts, forest and prairie
firea, sunmspots, sandstorms, and other weather phenomena.

The public need for an agency to record and interpret the climates of the
United States was recognized during the mid-1890's by establishment of the
Climate and Crop Weather Division of the Weather Bureau. The Climatological
Services Division is the direct descendent of this unit.

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 conditioming, flood control, manufacturing,
insuring against weather risk and many other agricultural and commercial
aspects.

This survey summarizes the program and facilities of the Climatological
Services Division as of spring 1955. It will show our present operations and
some of our plans for the future.

II. Present Organization.

The Climatological Services Division is located in Suitland, Maryland. It
is part of the Central Office of the Weather Bureau, Department of Commerce
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(Washington 25, D. C.). There are four operating branches in the Division,
each with three or four sections, (see organizetion chart at the end).

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 aerological
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 all staff functions for the
climatic field activities of the Weather Bureau through 1) its Field Pro-
gramming Section which determines areal requirements for climatic observations,
establishes bench-mark stations, and coordinates network operations, including
staffing; 2) the Field Liaison Section which maintains operating comtact with
the National Weather Records Center, the three Weather Records Processing
Centers, and climatic personnel at State and Territorial offices; and 3)
the Climatic Documentation Section which determines methods and procedures
for recording, processing, reproducing, and publishing climatic data.

The Climatic Advisory Branch handles the dissemination of climatic
information to the general public and other government agencies. It
congists of 1) the Domestic Area Section, which is responsible for supplying
climatic information about the continental United States and territories,
and which maintains service liaison with agricultural and commercial interests;
2) the Foreign Area Section which supplies United States users with climatic
information about foreign land areas. It surveys foreign data and maintains
liaison with foreign climatological services; and 3) the Marine Area Section
which is responsible for furnishing all climatic information for ocean areas.
It plans for care and use of all marine climatic data, and maintains
liaison with maritime interests.

The National Weather Records Center (NWRC) is located physically at
Asheville, North Carolina, but it operates as the fourth Branch of the Division.
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 necessary, units
of their own. NWRC is the official agency designated by the National Archives
as repository of all historical U, S. weather records. NWRC is responsible
primarily for the assembly, quality control, mechanical processing and
analysis, publication, and final storage of U. S. 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 supervised daily
entries being made now, at upwards of 12,000 observing stations in the U. §S.,
some hundreds of which record not merely the familiar once-daily temperature
and precipitation values but hourly observations of these and a dozen other
elements, as well as upper-air soundings of wind, pressure, temperature and
humidity. NWRC furnishes many information services and specialized analyses
based on its vast collections.

Since 1947 the bulk of U. S. weather observations have been recorded on
punch cards and processed by machines. The flexibility of this system has
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pexmitted many statistical summarizations and specialized studies. The still-
growing demands already require 200 persons. Of these 70 percent are employed
on reimbursable projects for other goverrment agencies and private interests.
The archive of weather data also provides the raw material for analyses
performed by a large processing unit maintained at Asheville by the Air
Weather Service for quality control of Air Force weather observations and
climatological studies.

Ihe Weather Records Processing Centers (WRPC) located at San Francisco,
Kansas City, and Chattanooga serve the Western, Central and Eastern States,
respectively. They receive and process the recorded surface data forms from
about 12,000 weather observing stations (1lst order Weather Bureau, CAA, Air
Force, Navy, Cooperative). They handle accuracy check and quality control
programs and prepare most of the printers' copy for various climatological
data publications. Contact with the many thousand voluntary weather
observers is part of the function of these Centers. Rach of the Centers has
a staff of 33 to 38 people. The territories they serve are shown in Fig. 1.
The records of each station (about 3000-4000 in each WRPC area) are punched
into cards and later shipped, with the original record forms, to the NWRC
at Asheville for inclusion among the general climatological archives.

The Climatic Field Service is handled by Area and State Climatologists.
Present plans call for five Area Climatologists in the continental United
States. Fig. 2 shows their respective regions. As of August 1955 three
positions have been filled. The Area Climatologists are members of the
division's scientific staff. 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.
Work experience for these assignments has been gathered in the Central Area
of the United States. In the past three years we have had an Area Climatolo-
gist stationed at Ames, Iowa, His work resulted in a number of special
studies of climate-crop relations in the Middle West, It also led to a
cooperative weather project with the North-Central group of Agricultural
Experiment Stations. A comprehensive joint venture of placing weather data
taken prior to 1947 on punched cards and their analysis is now under way.

The State Climatologists are responsible for climatological services within
their respective States. This includes some routine duties (for example,
preparation of a weekly weather and crop bulletin for the State, collection
of reports on severe storms, writing of climatological narratives to accompany
data summarjes). They cooperate with Agricultural Experiment Stations on -2
studies of relations between climate and crops, irrigation problems, influence
of climate on pests, etc. They encourage the use of climatological data for
industrial, engineering, and commercial applications in their States and help
State agencies, where appropriate, with climatological problems.

IIX. Station Networks for Ciimatological Needs.

The networks of observing stations which yield weather information useful
for climatological purposes comprise (in 1955) between 12,000 and 15,000
localities in the U. S. proper, Alaska, Hawaii, and the Caribbean. Several
hundred of these stations are maintained primarily for other reasons (i. e.
271 First Order* and large numbers of Fruit-Frost, Corn & Wheat, and Fire-
Weather stations). But about 5,000 of them are the basic climatic network.
They take one observation each day of precipitation and maximum and minimum
temperature and keep notes on the occurrence of frosts, thunderstorms, and
other weather events. Internally we designate these permanent climatological

~,



-5 -

stations manned by cooperative volunteer observers as the *'a' petwork.: Qther
substations used for the river and flood forecast work comprise the '"b"
(hydrologic) network. In addition, there are a number of "c" stations

vhich are maintained for public information and similar general purposes.
Fig., 3 shows the combined networks for one State, as an example. The basic
climatological network (8) sbove is showa in Fig. 4 for comparison.

*The so-called First Order stations used to beé called "wommissioned"
stations. The First Order station is the oldest kind of Weather
Burgau station. It is operated by one or more professional
salaried employees. It is usually located in a sizeable
community and waintained primarily to serve public needs for
meteorological service. Among the tasks of these stations are
observations (sometimes 24 a day), dissemination of forecasts
and weather warnings, weather information for the press, radio
and television.

Continuity in climatic records is very important, Therefore, stations of
three networks are maintained with a minimum of changes. These three net-
works are 1) the "a" substation network discussed in the preceding paragraph
and shown for Kansas in Fig. 4, 2) the 24-hour climatic network, chiefly
of First Order stations with long records, marked by few alterations in
instrumental exposures, and 3) the Climatic Bench-Mark network of long-
record temperature-precipitation stations. These climatically representative
stations were chosen (during 1955) specifically for continuity value and
prospective permanence. The Bench-Mark network is discussed im a subsequent
paragraph.

The 24-hour Climatic Network of 179 First Order Weather Bureau and Civil
fieronautics Administration stations is shown in Fig. 5. With few exceptions,
these stations record each hour a complete surface weather observation. This
includes wet- and dry-bulb temperatures, dewpoint, relative humidity, sky
cover, cloud types with height and direction of movement, wind direction and
speed, gustiness, atmospheric pressure and tendency, celling, visibility,
present weather. Although less numerous than those of the basic "a" net-
work 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 observed at the "a"
stations, and supply data about the diurnal variation of temperature, wind,
cloudiness, and other weather characteristics.

The Climatic Bench-Mark Netwerk is not yet finally defined. It has as its
primary purpose the maintenence of a few stations in perpetuity in order to
keep watch on climatic changes. The number of stations considered necessary
for this purpose is at least 25 and preferably 50 for the United States.
Strict criteria of location, past record, freedom from environmental
influence or change, prospective continuity have so far been satisfactorily
met by the histories, locations, and records of something over thirty
currently operating stations in the continental United States. Twenty-six
of these are shown in Fig. 6, which is a planning chart for this network as
of October 1, 1955. Other details are that these stations will be located
for the most part on property owned by Federal or Statesgavermments or-Public
Institutions (e. g. in National Parks, at Experiment Stations, or on the
campuses of Universities) where supervision of the observing program,
unbroken continuity of instrument exposure, assurance of record-accuracy,
and freedom from molestation are fairly well assured. We hope that the
number of these stations can be raised to about 50 in the near future. It




is planned to add to the basic instruments for measuring precipitation and
temperatures, equipment for other observations, (e. g. wind, solar radiation,
soil moisture, soil temperature,

Upper-Air Statioms. The history of the observatiom, 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 climate.
The lack of workable data precluded anything like the study and evaluation of
the forces in the third dimencion. With the development of aviation demands
for information about the upper levels of the atmosphere multiplied. Imstru-
ments and methods were developed to obtain better data from the higher layers
of the air. Fig. 7, Upper Air Sounding Network, illustrates the growth and
changes in the Weather Bureau's technique of upper-air measurements. 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 atmospheric structure.

They proved the very great importance of upper-air information, 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 beginniag 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.
iz 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 meteoro-
logists 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 radioeondes
were adopted as the upper-air recording instruments {(for temperature, humidity,
and pressure) and the first two radiosonde stations were established, In the
next few years the APOBS were discontinued altogether, The military services
established scores of radiosonde stations as aids in wartime aviation activities
in the United States and abroad. At the same time the number of such stations
operated by the Weather Bureau for civilian aviation, weather forecasting, and
research needs steadily increased. By 1955 the number of radiosonde stations
operated by the Weather Bureau and military services exceeded 150. Wartime
needs and restrictions began to relax and basic facilities of the National
Weather Service were consolidated in the Weather Bureau for the U, S. and
its territories. Fig. 8 shows the complete radiosonde-rawinsonde network.

The rawinsonde includes wind direction and speed as well as temperature,
pressure, and humidity.

In addition to the elements of air-pressure, humidity, and temperature
discussed above, observations of cloud base and upper level winds have also
improved 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 timing the passage of the reflected ceilometer light-beam
to and from the cloud base. The cost of the ceilometer has so far prevented
their placement at all stations, so that the ceiling balloons are still
widely used,.
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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. (
The value of these data, both in furthering knowledge of the atmosphere's
behavior and in guiding the establishment of lines and levels for air commerce,
is incalculable., Of late, similar information has become of vital concern in
planning for Civil Defense against the dangers of fall-out from nuclear blasts.

Plans for Specialized Observatioms. It is evident from some of the fore-
going that the basic daily temperature and precipitation readings taken at the
unpaid climatological substations were practically the only observations made
to serve primarily climatological needs. The observations of other elements -
e. g. surface wind, sunshine, clouds, humidity, etc. - 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. S. 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
zerved more or less satisfactorily. For many other needa where local
influences 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, radiation
in the lower layers of the atmosphere and on temperature and moisture in the
soil, Engineering, now reaching into all cormers of the country with housing
and highway construction, stream regulation;. heating and air conditioning,
has ever increasing requirements for local c¢limatological information. Heating
and cooling load, water supply and drainaga, health and recreation 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 Arizonma
and Alabama, for the Pacific Coast and the Great Basin,

Besides this general question of the spread and density of stations-for-
climate there is also the question of instrumentation. Specific items, at
present very much alive in this question, are a bimetallic maximum-minimum
thermometer, a recording precipitation gage, a sub-station wind recorder, a
recording hygrothermograph. Also, automatic recorders for isolated island
and mountain stations are under development; plans for microclimatic observa-
tions (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 evapotranspirs
ation,.
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Because the only means of meeting many requirements for climatic data
is through finely detailed micro-climatic observations, while for others
the values obtained in the regular network are sufficient, plans for a
way to serve both needs are under consideration. 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-observing
facilities or data.

1V. 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 sub-
jected 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 climatological 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 in a loosely organized
fashion at several hundred stations, and all too often lack of funds,
indifference, or pressures of other work led to neglect of the program,

In 1948, however, with the establishment of the Weather Records Pro-
cessing Centers (WRPC), the previously diffuse processing of climatological
data was drawn together, standardized, and streamlined iato an integrated
procedure which operates on a current basis and uses modern punched card
processing tecHniques.

In this program the observational records from more than 10,000 observing
points now flow directly into the WRPC's. There the data for all cooperative
stations are transcribed currently to punched cards. At the several hundred
First Order stations observers punch’ their own cards and mail them weekly to
the WRPC. The cards are immediately put through a variety of machine
runs which screen all elements of the data for reasonableness, flagging
entries that fall outside tolerances established by the meteorologist.
Observational specialists then edit the flagged entries in detail, and
correct the errors disclosed by this editing. It is thus possible, within
a time lag of a few weeks at most, to keep observing stations fully informed
about the quality of their observing programs and records.

After editing the punched card record, the WRPC's prepare the data for
current publication in monthly and annual state and local Climatological
Data bullietins. 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 1is then assembled, photographically
reduced, and printed on high-speed offset presses at the National Weather
Records Center (NWRC) in Asheville, N. C.

When the routine is completed at the WRPC, the data and punched cards are
“~Bhipped to the National Weather Records Center where they become part of the

gy
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centralized weather records library. Long-term climatological 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 machines is used there,
including a variety of electronic digital computers which are capable of
performing the most sophisticated statistical and mathematical operations on {
the data.

The unexploited potential of the climatic archives is immeasureable. Pro-
duction of long-term data tabulations is presently restricted by financial
limitations, but plans for greater use are in the making.

Development Work in Progress and Planned. Problems in servicing and pro-
cessing 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 main-
tenance costs.,

In cooperation with the Bureau of Standards and the Census Bureau,and co-
sponsored by Air Force and Navy weather agencies, equipment is now being
developed that will enable us to reduce our punched card library to microfilm,
with automatic future recall of the data whenever and in whatever form required.
The Census Bureau is building, to Weather Bureau specifications, a punched-card-
feeding microfilm camera that will microfilm 500 cards per minute, placing
approximately 14,000 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 leéss 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?)

This reduction of punched cards to microfilm as a medium for machine pro-
cessing will become practical by the development of a Film Optical Scanning
Device for Input to Computers called FOSDIC, a prototype of which 1s now
being built by the Bureau of Standards to Weather Bureau specifications.
FOSDIC is a high-speed automatic means for reading the microfilm of punched
cards. 1t 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 will scan the microfilm for
selection of desired microframes at a rate of between 3,000 and 6,000 frames
per minute, and will read the data from the selected frames into a card-
punching machine, for re-creation of the punched card record. Subsequent
models 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
tape.

The reduction of the ever-growing volume of original metecrological
observations 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. The plan is to attach a document-feeding
mechanism to a standard 70 nm microfilm camera and place several small images
across the 70 mw film, resulting in a film negative similar to a micro-card.
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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 beecn
. prepared. Similarly it provides for destruction of manuscript observational
records after 30 years if microphotographic copy has been prepared.

V. Routine Publications.

The processing and storing of weather data for future reference represent
the conservation part of our job. In addition we have a responsibility to
disseminate the information, 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 and protests combined with Weather
Bureau capacities and limitations. It can only serve to make the basic
data available on a broad scale, rather than 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 Supplement
favors aviation; but a closer look at these publications will show that each
cctually reflects the motive to serve as many users as well as possible,

The Weekly Weather and Crop Bulletin is usually published each Tuesday at
noon, It carries information of particular interest to agriculture. Crop
data are collected in cooperation with the Agricultural Marketing Service of
the Department of Agriculture and State agricultural 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. 1In 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 monthly
Weather Outlook of the Extended Forecast Section is included, and in the
first issue of each month charts of total precipitation for the pregious month
and departures from normal are given. When farm activities are at their peak,
a written summary of conditions in each State is included covering 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
scason.

The Local Climatological Data (Fig. 9) publication is prepared monthly for
about 300 cities in the United States’ and for representative territorial
stations. This publication includes daily climatological information and
summaries for the month. Also included, where available, are hourly pre-
cipitation data. Brief summary tables of averages, departures, and extremes
of temperaturc, precipitation barometric pressure and heating degree-days
are alse included.

A monthly Supplement to the Local Climatological Data (Fig. 10) is published
for stations where 24-hourly observations are taken each day. The supplement
contains seven basic tables as follows:

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

—
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Wind Direction and Speed Occurrences.

Hourly and Daily Occurrences of Precipitation Amounts.
Ceiling-Visibility Occurrences (hourly observations).

Hourly Occurrences of Sky Cover, Wind, and Relative Humidity.
Hourly Temperatures.

. 6-hourly Observations of Sky Cover, Psychrometric Data and Wind.

For stationms 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
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.

For each State a periodical Climatological Data is #ssued. 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 (where available) in addition to a
weather summary for the month, comparative data, and monthly summaries. The
annual issue contains monthly and annual averages and departures from normal
of temperature, precipitation, evaporation and total wind movement as well
as a general weather summary for the year and a table of extremes and freeze
data,

Climatological Data, National Summary contains pressure, temperature,
precipitation and wind data for selected U. S, stations. There is a general
summary of weather conditions over the country. Special articles describe
hurricanes, unusual weather, and river and flood conditions. Also included
is a table showing the place, time, character and estimated damage of all
‘reported severe storms. Average monthly radiosonde and pilot-balloon data are
presented in tabular form; so are solar radiation data. Fifteen charts of
the United States graphically portray temperatures, precipitation, snowfall,
sky cover, percentages of sunshine, tracks of cyclones and anti-cyclones,
solar radiation and monthly average upper air winds and heights. The annual
issue presents sumaries of all these data for the year and includes infor-
mation on excessive rainfalls, hurricane tracks, and tornado paths,

Climatic Data for Northern Henisphere and World. For research and as an
historical record, the value of a series of maps which show the continuity
and the developments and actions 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 established, and on July 1, 1875,
with the United States defraying all expenses, the daily issue of the
"International Bulletin of Simultaneous Reports' begaen 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 thercafter was not resumed for half a century. There were probably
several reasons for this, including two wars and the beginning of amother,
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 Eforces to produce the

g Mmoo Q0O O
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first ten years of a series of analyzed Historical Northern Hemisphere maps.
Thanks to the help of the Air Force this historical series was extended back
to 1899, and carried forward. It is now a series of synoptic surface and
300-mb charts and listings of data for the entire Northern Hemisphere for
1230 Greenwich Mean Time. It is propared by a special section at the National {
Weather Records Center in Asheville. 1In the post-war period it was jointly
supported by the Weather Burcau, Navy, and Air Force.* Because of their
proved value in many fields, the "Data Listings" are soon to be published

as a daily bulletin containing all available upper air observations over
North America. In order to cover more fully the meteorology of extreme
weather conditionsg (hurricanes, for example) it is plamned to publish many
more surface and special data associated with critical weather periods and
events,

VI. Special Service Programns.

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 Continental
United States. The bulk of these observations were for 500-, 1000-, 3000-,
and 5000-neter clevations. Above these levels the data were extremely
biased towards lower-speced and fair-weather winds. The reason for this was
that the summaries were all based on pilot-balloon observations, which became
very seclective in high winds a2nd 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
advent of jet aircraft, with requirements for flight at higher elevations,
made new data imperative. This is how theneeds 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 obeervations, with
the effect of including as many values at 40,000 feet as at lower elevations.
Wind aid values for aircraft flying in any of the 16 cardinal directions were
computed for each observation by a new method and presented in frequency
distributions. Summaries showing the percentage probability of any given
amount of wind aid or retardation were shown by seasons for various routes.

In 1945 the Weather Bureau published the “Wpper Air Average Values of
Temperature, Pressure, and Relative Humidity over the United States and
Alaska', These values were based on only 4 years of data however. We are
now preparing a revision of this publication which, in addition to averages
based on 10 years of data, will contain extremes, standard deviations, and
depsity values for all standard upper air levels.

*Note: Responsibility for this publication was assumed completely by the
Weather Bureau on July 1, 1955, Henceforth the issue will be as nearly
current as practicable, and earlier gaps left in the series because of
irrcgular finaocial support will be closed as rapidly as funds become
available,
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AsYcements reached by the World Meteorological Organization (UMO) have led
to an international exchange of climatological data. Mean monthly values of
surface temperature, humidity, rainfall, and of upper air height, temperature
and humdiity at standard pressure levels, have been furnished as promptly E
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 Meteorologicd
Organization will henceforth formally sponsor this publication, which will
continue to be issued by the Weather Bureau, These arrangements are expected
to pave the way for collectioun of basic data for such world-wide summaries
as appeared 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. Kincer's contribution to the "Atlas of
American Agriculture” in the 1920's was splendid for agricultural purposes.
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,
business-machine operators, and draftsmen to do the work, which takes a great
deal of money. Also, anything less than half a century of reliable records
would be insufficient for dependable conclusions about trends, normals, and
some other details of 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. S.

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 preseant 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 by issuing, from time to time, new climato-
logical charts to become part of this ALtlas. A copy of the first chart in the
series is shown in Figure 11,

Data Surveys of Foreign Stations and regions are accomplished by the
Foreign &reas Section. The Data Survey Unit of this Section, maintained to
survey and annotate weather data for foreign areas for use by civilian and
military agencies, has the support of the Air Weather Service, the Navy,
and Army. Basic surveys for particular areas of the world, compilations on
particular weather elements, basic data in .the available literature or
climatic summaries applicable to specified porblems are prepared. A
continuing annotation of periodicals for information on foreign climates is
maintained. Finally, special proiects, based on collections of world-wide
data resulting from these surveys, are undertaken. An example of this type
of work is the recent World Sunshine Map, Fig. 12. The various foreign
aid programs of the government often require climatological information, which
is being provided as far as possible. Increased travel, international air
traffic, marketing of U. S. products abroad have increased demands for
foreign climatic data. There is urgent need to expand this service for the
benefit of U. §., industry and commerce,

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
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publication "Coast Pilots', the U, S. Navy Hydrographic 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 articles on marine climatology for Hydrographic Office Pilot Chart map
backs, the "Hydrographic Bulletin" and for the Weather Bureau '“Climatological
Data" monthly and annual national summaries. All this requires coatinuous
liaison with other government offices concerned with marine climatological
problems. The outstanding work now in preparation is a six volume Marine

iLtlas sponsored by the U. S, Navy. Most of the work on this is done at the
Mational Weather Records Center, Lsheville, North Carolina. Fig. 13 illustrates
the handling of marine climatological data,

Uorking Fund Arrangements. The unique data collection in possession of
the Veather Bureau gives a2 peculiar responsibility. This is 2 monopoly,
equally valuable to scholars and operators in the meteorological field, which
calls for considerable administrative wisdom. Ve have to steer a course
between avaricious concealment of the treasure and careless dispersal., It
seems best to perform centrally as many services as possible at NWRC on 2
strict, business-like cost-reimbursement basis. In this way data, tabulations,
and analyses can be made available at extremely low cost to other agencies,
industrial consumers, private meteorological consultants, and research
workers. Our motto is prompt and efficient service. Nearly half of our
overall effort in climatology is carried on under working fund arrangements.
Among our primary customers are the U, S. Navy (aerology and Hydrographic
Office), U. S. Army (Corps of Engineers, Signal Corps), TVA, Forest Service
and many other government agencies, 4 legion of private firms have larger
or smaller work agreements with us. It is natural that we would like to
serve climatological and meteorological research more and better than we
were able to in the past. Wherever possible, research data are given priority
treatment,

Investigations. /n operating service is prone to be satisfied with furnishing
answers to questions placed before it and to discharge its routine duties
competently. But there is always the danger that its work becomes stereotyped.
The best guard against this occupational hazard of bureaucracy is excursions
toward the frontiers of knowledge. 1In applied climatology a great deal
remaing to be done, and hence, efforts by all our professional personnel
toward improvements of theory, practice, and techniques of climatology
are encouraged. JAmong the small projects under way are climatological guides
for major cities, study of presentations of the agriculturally important
droughts, wind aids on air routes, and hurricane track tremds. This is not
an exhaustive list but an indication of our interest in contributing to the
development of the science of climatology.’

Vii, Outlook.

The preceding presentation should leave no impression of smug satisfaction
with our program. Rather it is an account of where the climatological work
in the Weather Bureau now stands. !Je have plans for the future, Some are
mere hopes, others are well along toward fulfillment.

Most important in our plans is the establishment of full-time positions of
State climatologists where these are not now in existence. These jobs are
intended to furnish better climatological service in all parts of the country.

P
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Close cooperation with State agencies, land-grant colleges, agricultural
experiment stations is envisaged. The duties of the State climatologists, in
addition to the routiune 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, irrigationm,
water supply problems, recreation, industrial and urban development 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,
& series of climatological summaries is planned. These will comprise the
climatography of the U. S. Multi-year compilations of tables of climatic
data for first-order and substations are the first step. A comprehensive
revision and publication of long-term records (as a sequel to the old
Bulletin 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 become part of the National Atlas.

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 mew 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
development work directed toward new approaches to climatological problems
by use of specially adapted machines, computers, reproduction equipment.

We hope to explore, preferably cooperatively with colleges and universities,
the potentialities of synoptic climatology. We are consciocus of the valuabile
“feed-back'- mechanism inherent in climatic material for the forecaster. In
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
useful contributions in these fields.

KEY PERSONNEL IN CLIMATOLOGY

Climatological Services Division - Washington, D. C,

Chief of Division - Helmut E, Landsberg

Asst., Chief of Division - Robin E. Spencer
Analytical Climatology Section -~ Julius F. Bosen
Dynamic Climatology Section - Benjamin Ratner
Bioclimatology Section - L. Dean Bark

Special Projects Section - Earl C., Thom

Field Liaieon Section - Claude K. Vestal

Field Programming Section - Joseph H. Hagarty
Climatic Documentation Section - Harold B. Harshbarger
Marine Area Section - William H. Haggard
Domestic Area Section - Robert W. Schloemer
Foreign Area Section - Joseph V. Berry
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Weather Records Processing Centers

Chattanocoga, Tennessee
Supervising Climatologist - V. D. Steves
lst Assistant - H. L. Lippmann

Kansas City, Missouri
Supervising Climatologist - G. E. Stegall
1st fissistant - I, A, Schaal

San Francisco, California
Supervising Climatologist - H., C. Steffan
lst Assistant - H, E., Torbitt

National Weather Records Center - /isheville, North Carolina

Director - Leslie Smith
Project Engineering Section - Raymond L. Joiner
Harold L. Crutcher
Milliam M. McMurray
Norman L. Canfield
Henry L. Bent
Program Operations Section - Sherman M. Brewster
Climatological Information Services Section - Robert R. Dickson
Records Service Section - Lawrence M, Dye

NORTHEASTERN AREA

Northeastern Area Climatclogist - WBO, New York City - Juames K. dMcGuire

Location of Full-time State Climatologists

New England - WB0Q, Boston, Massachusetts - Paul Kangieser

Location of Acting State Climatologists

Delaware - Weather Bureau Airport Station, Baltimore
Maryland - VWeather Bureau Airport Station, Baltimore

New Jersey - Weather Bureau Office, Trenton

New York - Weather Bureau Office, Albany

Pennsylvania - Yeather Bureau Airport Station, Harrisburg
West Virginia - Weather Bureau Office, Parkersburg

SOUTHEASTERN AREA

Southeastern drea Climatologist - Vacant

Location of Full-time State Climatologists

Georgia - University of Georgia, Athens, Horace 5, Carter
South Carolina - Weather Bureau Airport Station, Columbia, Nathan Kronberg
lest Indies & Caribbean - Weather Bureau Office, Segn Juan, P. R.,

David Smedley
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Location of Acting State Climatologists

Alabama - Weather Bureau Airport Station, Montgomery
Arkansas - Weather Bureau Airport Station, Little Rock
Florida - Veather Bureau Office, Jacksonville

Kentucky - Weather Bureau Airport Station, Louisville
Louisiana - Weather Bureau Office, New Orleans
Mississippi - Weather Bureau Office, New Orleans

North Carolina - Veather Bureau Airport Station, Raleigh
Oklahoma - Weather Bureau Airport Station, Oklahoma City
Tennessee - Weather Bureau Airport Station, Nashville
Virginia -~ Weather Bureau Airport Station, Richmond

CENTRAL_AREA

Central Area Climatologist - Ames, Iowa - Gerald L. Barger

Location of Full-time State Climatologists

Illinois - 601-1/2 E. Springfield Ave. Champaign, Paul F. Sutton
Iowa - Weather Bureau Office, Des Moines, C. R. Elford

Kansas - Weather Bureau Airport Station, Topeka, A. D. Robb

Ohio - Weather Bureau Office, Columbus, L, T. Pierce

South Dakota - Weather Bureau Office, Huron, William T. Hodge

Location of Acting State Climatologists

Indiana - Weather Bureau Airport Station, Indianapolis
Michigan - Weather Bureau Office, East Lansing
Minnesota - Weather Bureau Office, Minneapolis
Missouri - Weather Bureav Office, Columbia

Nebraska - Weather Bureau Office, Lincoln

North Dakota - Weather Bureau Airport Station, Bismarck
Wisconsin - Weather Bureau Airport Station, Madison

NORTHWESTERN AREA

Northwestern Area Climatologist - Seattle, Washington - M. D. Magnuson

Location of Full-time State Climatolopists

&laska - Regional Office, Anchorage - C. E. Watson

California - Weather Bureau Office, San Prancisco - R, F. Dale

Oregon - Weather Bureau Office, Portland - G. Sternes

Trust Territories - Weather Bureau Office, Honolulu - D, 1. Biumenstock
Hawaii - Weather Bureau Office, Honolulu - W, P. Feldwisch

Washington - Weather Bureau Office, Seattle - E, Phillips

Location of Acting State Climatologists

Idaho - Weather Bureau Airport Station, Boise
Montana - Weather Bureau Office, Helena
Wyoming - Weather Bureau Airport Station, Cheyenne
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SOUTHVESTERN AREA

Southwestern Area Climatologist - Vacant

Location of Full-time State Climatologists

Nevada - Weather Bureau Office, Salt Lake City - Vacant
New Mexico - Weather Bureau Airport Station, Albuquerque - George Von Eschen
Utah - Weather Bureau Office, Salt Lake City - Vacant

Location of Acting State Climatologists

Arizona - Weather Bureau Airport Station, Phoenix
Colorado - Weather Bureau Office, Denver
Texas - lleather Bureau Office, Houston
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AREA CLIMATOLOGISTS ASSIGNMENTS

Fig. 2



e’
¢ b
E\- =
S6 6 33
a _ qu (-1 o0 Wil z0t
|
" Yopdioes) SR opOg
o o o o oAy
s angns iog  burposy g
ibupaosaray o abo o odip
SYSNVY T—
i g poo ] b 4
‘“Sx | i .47 amoradire) pav voRopdtaly - - O
_ . T AESC HanymoN Glusye 113 ree koD e 0_ arezna i = °
- ._ .....- o o . L ey faavg <o Ao wogopdiy © @ o
¥ aodjuey
. > o 1 _ ANTSTT HOLIVIS
© | o
m I 7 AP T ) S 133 wrrwnay . I I [ ! - -
H e nehia, L | el uaory AHRZ WO3BY DoOROT M. o T " aaw T &
n-.ua ~gAuA3n STITALOLIOD 1 —n Tureqy WE saeunty 408eY [rossoay
o -O-keae sotiva !:5.. .....cu 0 _ asc dsoniny o | ' ' ...uO...n-..- r f
oneg O [BHNE !...!:ou asowmay O aeixeg O Blopxo ! o |°%eo1 sutatpen anvaRey Pasteay -.:a_.q BSROT pravyyoiw| )
H ™ !:. u-_O-uea..-o avusposdepn | —..._e.!.a._ |1.||m PleTINEN .O.nou!..a.vm-o.- I warnay O . . o bu.O. 0* — o
—E © t 5 15 un won
2z Sanamard — - o WO wionoip o AG PUEEIA OrTog o o _ [ S Plerdoradg po_) 1 i i) B soar oy g}
] hid o ——yusTIY — - duradg Aeauod —_— e ._o el | TT1° R
X1 wysopess 1 Y e——— _
5€ nay 1 n 1 i
e el e hd LA AV ap vaTHeTA _ e s Pg _.
] _ |- TR — s - ] ® fuvnzary < Sitneng o P 9
| @ .&. . o q = H O Ainqatinean | Wasuira  ASEY aex 2pg
— = ..!_o.ﬂ e O | wisngny fordrx i ! i 1avdd .m i _
—e e — - - o
S ed 4 Frueion | "o -_. _-03- - [ _ mr .70?._2.— ottt _l | R i
- ' e+
2 BN o1 et 4ok serty H spraog 13 — adop 3wnoRQ [ p1s dxa wemwtyoing AR u0I%ety p ¥ dn L2152 4pog, G “ !
ak uaiax0 .:.Ormvu- tisana _ & eiog! [} ®  miorg S D L YEL 10 tepssa
vy ) Bialog,, . [}
[, & AT $i7aB aq | o ¥ SERUTEETRR - ,.l'.@. O~ s G
-9 Terriie RJ agz wera0i ™ E.t...._ . @ 0 _O.H asomer 1 w8 dx3 £312 vepam agye O
Aoy #10 o Fluesien  Sim wiorsaen ._ * uoasonaTy e [ -__n < o lo e
;.:u%nue- o u. [+ B s _ - Dl,..o.lc. woRpny & paoawy  IEEY 314Pang ! _ o rdqron
rowraois o LT srot - '
n...m”..n -n.-nu--n__ negie S.I.n.v:.ﬁ J A — eL _ < ...m-H . Jarrass —_—— L 0 i i PTeTIseag -
1 H H
%] PODRIOINCD ] . K J H
E-»u " | wssamm » wpitva suposk Loyl .c« P 0..2..0 ~ _ ) s Jnn 4EAEL wuyTeg e 1:!%"
b i _ _ bdoarirayg ¢ momsdugem oo saocy appExery
!!-.—qtcce ipsesw -:!In . oeleman o O AT sanqray, [
ol S1002pu: e Ot e o} QuRIpRLp 1 uosig A0 Ehey R !
w e a.:.an e @ O * Meehse o) O enona, i 1 fara aaeee o O +
[ ..:-..a-:..- - ey o ..om-au. qrened AITPIRE M Sacerii] g deaveg erazen =os £yvan [ .
—n-n " . CAsAL toadeiien - =g apzodowny ® #ea0q O-n co:__ @ [MEL 4373 3303p
t ug miomsaey | favp tu-!__ | ey tyounes _.n © . N _ o ©] ST riewr _
__@Ng w51duoasusd | eaciag ang - H oury _ SLITagoodg, O _ S [+] = ———
1R savevend _\ Tostre || o a o & _ _ | i warivs (9 o LTI (S | S0l M113 @ n.@.n- 16 ey asz smvase -0
waio® wiapieg —_ -_n:_.o..z..n n_ Y R, - ) P —O,n!!:n h i
uowelog o 3
-.n Pe o | ol waitiay O profiny i T i e _n o % wores
1 _ TT0 !::a._ aradvay T AN§ SCSLTH 74 | ThTidy leweny o
ot o3 dna 0] Tagosurt > 1 _#outeg
-!:.l.—u!.-u-“ , I < WL Avamn . e u-.Ow-«.G Lo1xtn -..d.-n’—/
: H n..I [} P i — ——h R
~ D | o__ 5— (bl ..-«!i-_. 3.::_- A-_—o.m.v-!a:., e W Teswmr D1 H A <
153 svroel GE Teqaey B° SIEPaTIOOL -y n [¥] T +
4¢ aa 112 iy H _ul-uﬂ iem au!- . O WES1 marng a83ad an . P e 1
i i wayj q ...:... BT | a5 odugy 1, 3esen
) b= .E._a . o L o ° .
s -:-.w._.-:- . R PRl oreorern 353809 wa sowaen cveig ® _dou... o2 _ a5l 4qren _ ¥ ax’ bawpoop o
e Wl as3ron 0" ‘!.-.Zan.-o- v ™ vorty o _ av iz 23 :- o om h - avsannty ® § e
0. H
- M _. 55 avrplon Ogu...ﬁ\wﬂ“o!ﬂ.— et mno!.e_..,___ 2170 sointy O ol i -«_u wiE Q | . =% poegzan Aty _
uoBIYITY _. — . [*] T O| = o 1 L_mndll .nn«. Sl r- MBT_1nwaay
\.. - ol - ..-.-w._- 1S o e awgaw o O_ ) -.aons o T ~ O I B
.o 1 @ Qapks,
O ) . =T wieo) < 0 .-_:..2. n: in
ol _._a.:c_. ﬂ Tidiear - —— piess e o HAI 698 Goyo, . 2 parg : -.ﬁ.
el doeorizes) o a o TEM o _.o. o o 10 aeimep qupmg JRSTIIING | 5 H e A - q 4euog
e STTTARILYG A3 wogqeg . stouway -
....M._d._-..!m_ _ i ey usmesg g -fnn- ..-ao-..-ﬂ!-,_ oS a-..n_ PRI Poviw] wuoq — n!-y.o._ Pooaiy SR
., THIoMD yun sqyearg 1 [a] o O ANS FPoovag nqg
Y - ——— —te oL s BT £33 parg
or isesp e 10 eeeavd O . o pneta poy oy P — e T
£113 a1Rd o newaE B SR < s hd i - E—
- aprwag o xoogow " 5SITeS sraeyung
aaIgen A182 2mane 24 ...V
SHYOM L3 ‘08 ¢
_ ML3N O3, ONV °.8, ‘v,
§6 96 18 86 [-1] ool (111 =T

8

o



v ‘B3

1€

8e

6E

or

66 96 16 86 66 ool 101 201
U !
™ ™ e == vol0is pesodoid G
0§ OF 08 02 O ©
SSlN SINIDIS UoBI0T UoNois O
b e —
L e ohnoom 4op9S 0 2 MSe kuoyuy @ MNME owievo PusysY I0s2q7 © o, Hewn3o
C apuim @ 8] — o] o) uoo
’ o BOUBPULIBPUI IR UM | covac__—..oo%;uoz Oma_uo._ auioipew | J910mploo m_uwws_ 10604 !
5u08.0d ]
“ - el o_.._ovﬁn_ O 3IN¥ PIOMOH bingsusess 8jpoIgng O wmw_,o.._o»_._:o_.
® ==2u AY GM DHUIIM _ o o
n_d vvd 8 o coE%c_x .ﬁ.uo._n_ d¥ am 419 abpog sasshin )
s .._ou 3¢ ._2.._8 S310A 0poi0Q | ! o o |
= < _ Azisury uoLIDWND
\° —I o _ MSZ uoymeN o PO o .
! eaa: L LT TR dv <wu :onc:_o N com%_.._._ slowiap m_q vva fuo 9P109T uppoy asnooJAg ()
Ho _._.._o '
_ P :o—oo.._:._:m_ Buijieys © bo © !
uipq =
9 »o o [=]
" 3 c_ 9 Y4y yvo orodw3 © o Cuouiolw ¢ pueg ypelg O < Wi sun
|sip4 poomuonos | U194 W 3o sseNO A5 1098 O WL
eiged A9 umono MSME uobuley o : o _
uosig o] Boan
(8] | [e] < ypaoms||3 wo A
1 DMDLIO m>o..w 112UN0D 4y yyo oulog O- | O g :a_mo._ouoo J0oH
1 sbujad
8Yy}D _ d¥ ¥v9 jlessny O HdS volp
um YioI0 oow_.:_mm _ o 2 H o_n_u_w 5bujads jlessny O > us|,
| © asueimon aua|qy utoou| ) )
i K310 uwonaunf O o uUeeHDM O _
| avamoredoro | o e o | oououm
s (o OB3WOMO O UOHOWUDW  syododuuy - o o Ke[o0
,me siiog feneh ‘ _ - |HAUpld | eXoHO R S |
OuolioH T J84u2y £o1 NOBE O I9uoyy O dv vv9 &9 491090 4y am punjpooy
,U_._om:.o& AN 8m o1pi0oduon O _
/ S _o . | _ Bingsdiyiud o e g
o 10, 00HM  onoien o_._o« ageeh o ._o-.._aw YHWE 0 O 3558 UosION upledo | = 399,
T ~. m___>w.tus_|’ al___>w__wm_.xoo 1ing . _ poomyy ‘
{o)jiomaN |D21BOjGLOWYD 2ls0Q
SVSNVA
| | |
s6 96 16 86 66 00! 101 zol

i€

=13

6¢

Ot




- e B L. . BNOILYLIS Y ¥ O SM1ugd3Y >._z_..o=|v~@//.
sw..: ATiva mz:o_y\vn/aa.zp mmm._;w?._.xwmu i B

.o . 5, SNOILYLS “d “AgNILlipda
B " . ”\ . T .
g ai.rmm?._ ,_.ah::..:i/.f\\vj‘ & B <

e .-
g wan_ 2 ;
o3 o2 5% ) Sigw a1 vaze M !.._.ozao
N

r.,..... . -“WA - /zﬁﬂuﬂ&h u-.uﬂ!.
4o & m.J./.\.\ Ny

. %ﬂf n...m..;

ten

. i 3 AWt y . / hu.z_sno... i .
. " e, 2 & L o -y & °
ws.m ,.SMJ‘.. hi\\t\u.\t. g 4 em Y - Mo,....u
o B i
- ,\. B WL, I

. T8 ) g 5 Jﬁa . Chb E ]
|~ e Eﬁ% St S aci . v YN &t ma g ,_..A..s - usﬁ@.ﬁ\m\ F
. . v ||-u|.||....| o
Sy Eﬁi&z L e
T M \.r....\\ : Lm.... L e N x.h\l..l A
> 3 ot @ﬂ&l/ u.—._i._g/h.w PABOEL
% - -l._kmuo M// .lﬁif-.ﬁ.&
.:u A = .u.
J, "R ns/Aia# * ~ W |
..o-.mz‘: = :;.ﬂ. L ;«1 @
. o . ¥ :

LIl L]

: vﬁ..l”zi.m o fef
H ¢  ovwvsll, mu.::.-.-ap] __:.f.u.....@
e SN _

% d . mmh.li..( }

-~ an




STATIONS SELECTED FOR CLIMATOLOGICAL BENCH-MARK NETWORK

(ABOUT 20 MORE TO 8 SELECTED LATER) ,zv"“\
________ H 1
iy S SR 1
i e,
! e
[ s [y
-

R
——

f H
i
| Ly
i e
l!.-'—“_-_"—_\--—\\ M
\ !
CRAETE ‘-
{DOMME COCLECGER . e v, L}
E Rwam
[an
“ =
i ,4"’} P
! S i
i | P4 TS e
_________ ——i H -
STILLWATLR S =
H LEWIIBURG.
g lase | U e
'r! A
- i gt et
TN SEE T N
| I—
~. i !
R | - " i 1 4
EXTRA-CONTINENTAL STATION et t\\ Y i, —— =
* U.§. MagKEHC oRsEAVATORY, ., - i T T
HOKOLULY, T. . 3 COLLEGE STATKN }

ST ORI Y

NOTE AL OF THE AFQUE SELECTIONS ARE SpB2ECT T EXTRA-CONTINENTAL STATSON

\l CoupLErs STATISTICAL ANALYSIS OF PRIOR RECORDS S&N JUAN, P. . (W 8.0
“ B SUNLEIMENTARY STAIIONS [FEMPERATURE - PRECIPITATION ontr)
\ W PRECAMINIRY SELECTIONS
e
e
Fig. 6
T e — _— —|
v . ; S |
UPPER AIR SOUNDING NETWORK
8o R —_— *
Y
TO — e — — . - X
qen . KNites 3
& 2
= &
200 Apobds 8
A 3
e 50 |- — S—
w Raobs
-
£
g 40
H
30— - s e s
A
20 F———— _— = el et PRSI L - S
) e e -
a2
o 3
Years [1898 1907 06 09 10 (1 12 13 14 15 16 17 18 9 20 2r 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 a9
Number of Siations
I i | |
Baobe 2 |a|30)35)ag 5507,
N
Bosb |rrs4s|||4|322242930r46352||| '
i
s (17 oo rfi1]1{z|s5|e|s|s|efe|6|6|5]|5|s|s5|s5]2]1 ii
! i




T = T ._J
s

= o .....m, T el T //\v
’ e 7 AR e ef 9
3% | B el S
R -t .r-
|~ Wn = /
> -~ ) T S .
P
oS y % L _.\ 2 R
. Dy i
- 1
. \ggr el L
< 2 ;
& P2 ., o - \
. n v 5 AN
s , ! M
5 MM.@W m... -
. - i J
i - ﬁ«v = h L.,w :
. — _nm w
4 . :
. 4
i 7 ¢
. ¢ é
. _V t ; 1
; é
F oA
Vi ) pd \\
SN ~ = ¥
= - - " . g .
OIS oy iuﬁqﬂﬁﬁwﬂﬁwﬂh!hﬁ T YNNG WAV S T
SNOILVLS 3ANOSOIavy

-0 0N b s
Famaanat T S OV )

=

SS6H Y Any

laaidac B, . ol
TOIAE v

lxan...:é.eots.s-
SPUOTOIPCU UDHOVED  +
spuosnps LAoH STY &

BpuasOPDr Aol BT &
SRUOSIYRDI BN MY ST) @

BPUCTULNGS RAIDI 007 ND NG MYIDHA 'ST) &
BPUOTOIOI SAIDIBICOD NORING BYDEM ST &
puDSIIMGI ADRINE YOI ST &
OPUOTOIPOI MOIING I ST) ©

VT B
SNOUVLS 3ONOSOIIVY

33 bt
e abuvie EIAT) 0 INMLU0 N




esipm

U. 5. DEPARTMENT OF COMMERCE, WEATHER BUREAU

LOCAL CLIMATOLOGICAL DATA
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Two wesks spding April 10th after the freers,
the trees wore budding sud leafing rapidiy.

1o rebud while c¢thars still bave small leaves and sparse,

There were 2o right froste during the month.

the trees showsd very little signe of rebudding.
Tour wesks sndipg dpril 24k, abeut 95% of the trees had leaves.
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HOURLY PRECIPITATION
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Subscription price: $1.00 per year including annual sunnary if published., $1.50 per year including supplemsnt and annual summary
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Separate coples 10 ceats each,
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