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UNITED STATES DEPARTMERT OF C
y.S. WFATHER BUREBAU
‘' Weshington, D.C.

August 15, 1955[‘3

MENCRARDUM e

Area and State Climatologists, ;T Substation
Inspectors, Fieid Aides, WRPCs, River District Offices, snd
Area Engineers. (With copies to Regiomal Offices for in-
formtion. )

FROM: Clinatological Services Divislon

SUBJECT: Climatological Service Memorandum No. 48,

a——

GENERAL

RETINEMENT OF THE CLIMATOLOGICAL SUBSTATION NETWORK: The Weather
Ewreeu's responsibility to establish and record the climate of the
United States requires that adequate sampling be accomplished.

Actually this requires some interpretaticn because the word climate
nas many wmeanings. For example, many applications require detailed
information concerning varistions of a micro-pature and these fre-
queptly reguire speclal types of observetlion.

We adhere to the philosophy that it is the federal government's
responaibility to provide e record of the general climate but not
the very numerous special microclimatological applications with their
respective special sampling requirements. The Weather Bureau cax
and must provide a satizfactory macroclimatologicel network; i.e.,
it must establish sufficlent stations or substations to sample ade-
quately the mecroclimate so that it will be possible to superimpose
a denser network of special microclimatological observing stations
for which, after a short period of time, dats can be so related to
the macro-network so as to extend the special micro-type sampliug
in time.

Nearly all states have now completed their subatation network maps.
This reprecents, we hope, for many stetles, e satisfactory system for
sampling the macroclimste of the State. However we must not lose
gight of the fact that this network is based prizarily upon an areal
Aigtnibuticy of sampling points. For those states with pronounced
sopographic influences these mups are far from adeguate if we are to
obtain a true picture of the real macrociimate,

The first step to the solution of this problem insofar es temperature
is ‘concerned 1s:

(1) To select and retain those substations which are repre-
sentative of their geographicsl sreas, and
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- (2) RéCimend adgit:’lc-:;}&'l Bubctations vhich will be necessary to

covered. Only these statiois should then be included im
our basic leng pericd maerociimetological network.

State Climatologists should take the initiative in this program. A

good;way to begin is:

rared by WRPC. Thisg will in many instances show thet oh-
served values from scme etations could have baen deduced
from nearby staticns. -After watching this for a period of
tize it will be possible to recomiend thst certain stations

: .00 -longer need be included in the basic macro-network.

(2) To make use of short periods of record from other locations
witnin the area where you suspect that the present network
is insufficient, in order *o determine whether additional

_ -8lations are needed. ‘The same procedure utilized for ar-

-0z rays can be usad mapually.

(3) Iv those ereas where you suspect that additional stations

; riight be needed and from which No records have ever been ob-
tained, recommendations should be made to either establish
a ‘temporary cooperative substation or to.establish s mobilie
station for 2 period of time.

“ 1) To study the departures ani differences on the arrays pres

The above should be copsidered ouly as & first step in this process
and lactual correlatioms raking use of long periois of record must be
the eventual deciding factor in making alterations-to the "a" net-
vork..

For other parameters such as precipiiation, evaporation etc., other
techggques will be required.  Suggestions for techniques to establish
criteria for adequate Precipitation networks will be appreciated.

CLIMATIC BENCH-MARK STATIONS: The primary purpose of establishing
banch-ra~l siations is to gather records that will show whether there
are climatic trends that capn be identifizg,

A search of substation histovy forms and station records haa ravesied
that ‘there were few, i1f any, 1deal stations for this purpose in our
present climatologicel network. By "id=al” we mean stations of iong~
continued stability with excellent ground site exposures uninfluerred
by environment or envirommental ehanges; with little or no reloca-
tion of instruments and few, if 80y, changes of observers during their
history; with past recerds of sxcellent quality, completenese and con-
tinuity, and with sound procpecis for ail of the above conditions to
continue. Approximately 200 stations in our entire network of all
Lypes of stations were selecied as most nearly qualifying ss suitable
for climatological bench-mark stations.
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State Climetologists vere given the responsibility of looking over

the present Bites of ahout 125 of the best Prospects among these 200
possibilities to ascertain bresent conditions of €Xposure, environment,
observer-interest, and long-term Prospects for Iittle or ne change of
thése conditions. Theg ,'gited the pertinent stations and mede com-
pPlete reports ot them including comments ang opinions based on thisg
first-hand information. Since all of these reports bave not yet beeg
received final selection of stationg for inclugion 1n the Climatologi-
cel Bench-¥ary Network n&s not beer made. ., We have foung that, partly
oving to pest Eistory but principally tecause Putupe Prospecis for up-
changing conditinng are mes petter, stations locategd at federal or
state egencies (Earks, Forests, Experiment Stations, Reclamation
Projects, ete,); college op univergity campuses: and utility conmpaniug
(dams, pover houses, etc.), ure best Qualified and most promising for
the purpose,

Our present plans inciude {a) the initiation of action to Frovide
adequate protection for these stationg; {b) the establishment of an
initial ROTYOrk of 25 stations tqquver the United,States, inzlnding

Alasks, Howaii, and Puerte Rigo;i(h) the accepﬁ%pcéjgy all concerned
ey - L Mg, 5 .-‘«?w ; i i) N
of 3 minirum Standard of one observaticn g day of tge-%+~nour maxdmum

and minimmm tenperatyreg and'%hé-%ﬁ?hou? Total precipitation (thic to

be asugmented ag BCON as feasible;b&jrecording instruments to insurs

4gainst losg of ohservatiggs); an@%&é) atiuchment té%ﬁ?e station site

of & suitable plate indicgﬁingxsﬁép%pn hare, elevatd o, coordipates,

date of establishment, und wérhingiggainst:molestaﬁfﬁn; We hope to

eventually increase the number o bénéh-@ark stations to 50, and tn
analyse and publish Getailed data from these Stations,

struments; ang bossibly electric conductivity, radicactive fallout,
and air Pollution. R
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HISTORY OF WEATHER BUREAU STATIONS: The history,
Weather Bureag stations 3t =01

understood to be 8 hist
impressive, and disguie _ Tin
histories of Tirsteorder stations that wit
years about half of therm changed their sitey
major instrumentg appreciably.

network of
hag long been
HZAS
wgnevertheless

i

than 1

year
-1:5', 7 " " 1 t 7] n < L for 1.2 yeereg
15.74 " " o n " L 3-5 years
2{3--0% n " 1 " 5 Al T 6-10 Years
9 o B = B " 1 1 "l.l"is years
'1'?32 : ; ol : " " "6420 years
6.8 @ " i 4 % " " "21+30 years
20 TR TR " e e o310 Years
2.4 = " " " 1 i " "b1e50 years
1.2 0 t " ” ° " "over 50 years
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Further, ahﬂfé% zheck of subatation historics from three states shoved

tmat abem&‘h;if‘the stations undergo e change of site in four years.
th these stations -

12.4% vere unchanged for leos then 1 yeer

26.0% 1-2 years
9 9@.‘ 1 n H 3 ) years
15.5% " & " 6-1C years
7.5 " 1 1115 years
e By T " " 16-20 vears
oo ! " 21-30 years
3.3% v 3140 years
p.2¢ o " -50 years
0.% " " " over 50 years

We all recognize that for climatcioglical purpeses continuity of records
is esbentla;, tut the above histecry shows that we are far from this

ideal sfate. Indicatiéns ere, howéver, thet tnis condition is improving
ard will continue to improve. et

BOUYS FUR SPATE CLIMATOLOGICT LIZRARIRS: We have seversl books on
ciirdgtology for issus to State Climalologist offices. OSome of these
have t=2en #dstriduted, and others will e soop, in the hope that they
will be put to gocd use. Wwe plan to furnish additional publications
from time to time.

The f0110W1ng ooaks have been (or will be} obtained: (We were not atle
to getlall books for each office )

flork, S. D., Tornsdoes of the U. 5, A,
U, S. Housing and Home Finence Agency, Application of climatic
data to house design.
4,4.8. Meteorological Monogragh, v. 2, no. &, Recept studies in
oioclimztology.
el u0§§ad V., Methods in climetology
S u81g~r, R., The Climate Near the Ground
Shqpley, Harlow, ed., Cliimatic change.
Great Britain Metecrological Office, Hendbook of Stetishical
Methods in Metecrology.
# Brooks, L. E. P., Climate in evprvda life.
Aronin, J. ., Climate and architecture.
Tannehill, I. E,, Drought.
Tepnehili, 1. R., Hurricanes.
_~Japants MNatural-Vegetetion and fAgro-Cilimatic Analogues in
North America

f

COMPUTATION GF HEATING DEGREE DAYS FCR CLIMATOLCGICAL SUBSTATION SUM:-
MAPIDQ' A5 a result of several inquiries abcut a shorter method of
&Pr1v1ng average heating degree days for clinatological substation suw-
sarics, we have decided to adopt the computational method described by

C. 3. Thom, "The Rational Relationship LPtWeen Héatlng Degree Deys
and Tempsrature" (Monthly Westher Review, Vol. 82, No. i, pp 1-6).
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¥aps of the United States depicting
tewperature are being nrepared” for
ipstructions, will be dis
Clicatologists and should be gvailable with

along with adequate
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CLIMATOLOGICAL SUMMARIES FOR SURSTATIONS S

s an

the stanﬂard
each month of the’ year s ‘These waps,
triputed to all Btate
he next Tew weeks.

sumraries have been publisbéd.for'a momper of substations.

g 2
deviatidn  of average

From time to time jndividual

Soae Were

prepared by the former Section fenters or the present State Clima-
athers with the cooperation of putside agencles -

tologists' Offices,

federal, state, priveie; and zeid-privates.

mimeographed.

Some wete printed and others
Sorwe were gquite slaporate, contelnifg summarcy tables of

Am@rous'metecrological elepents, while others were simple, single-

sheet summeriss.

These summaries were not genera
<han those within the state in which the substat
velieve, However, that all
prised of their availability.

ALABAMA
fuburn o
Palledega
Troy
(Dothsn, soon to be

available)

ALASKA

T, Yukon
Gulkana

- Homer
atanuska AEYiC.
wxp. Staticn
Middleton Island
MeKinley Faril
Petershul'g
Talkeeina
Waittier

FLORTDA

i it e

TLORIDA (ggnt‘d;l
Eustis 25
Gaipesville
Take Clty
toore Haven
Qcala
Palathko
S¢. Augustive ..
St. leo ’
Tituaville .

Vero Besch

TLLIROILS
b WA

ME., Vernon
rvans

1y distributed

State Cclimatologists’
Folicwing is the list:

5
o1 O the aupro
e others, no
wa Central Office, and

+o Tield statioas other
jon was Jocatefd. We

offices should: be ap-
=

HICHIGAN
fouth Haven

Wadens

Artesia
Carisbad
Clayton
Bovbs

las Vegas
Portales
Silver City

?REGOQ
Bend g
Forest Grove

TENNESSER
e

e

natiinburg

S EETT
LT LBRLE

4 oipelried in
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7. MAP STANDARDIZATION FOR A m-% ATIAS: The Committee
on a At & 1 ted tes, estad Ded by the Division
dmthmsdmhtimlma&m - National Re-
gearch Couacil has recomsended that Yederal egencies preparing and
issuing maps showipg resources, facilities, or other physical er
cultural information, standardize the sise of sheetl and related map
fatmswummmupawmmntm of the United
States.

The Weatber Bureau will conform to the compittee recommendations as to
projection, scale, size of sheet, stendard lettering, formt and
Library of Congress catalogue pumber., Anyone preparing climatological
maps of the Umited States which would bave potential value as part of
the Netional Atlas should write the Climatological Services Division
for information on specifications. A copy of the recammendations of
the commttee will be sent to esch State and Ares Climatologist's
office.

8. PARTICIPATION IN AGRICULTURAL FROGRAMS: In the present pattern of
things 1t Would seem quite natural if 'a .conaidersble amount of effort
on the part of most of our State Climatologisis were expended for the
pegefit of .agriculture. From the mmber of calls for help we have had
from various agricultural agtivities, it seems obvious that there are
many unexploited opportunities for ‘making climatology useful in agri-
culture. Bence, we should like to encourage State Climatologiste to
make or continue suitable conteets in this direction.

Although we-belleve that.agriculture will be one of the .main bene-
ficiaries of a vigorous Prograi of spplied. climatology, it is pot our
intention to neglect cther opportunities to serve the public. GState
Climatologists should try to exploit these opportunities to make Our
vast storehouse of climetological data. useful to public interesis,
?-la.ter Bosrds, Highway Departments, etc.) and larger groups of industry

such as transportatian, building construction, air copditioning, in-
surance etc.).

9. "REQUESTS FOR ORIGINAL SUBSTATION FORMS DURING 199%: The report of
{#RPCTe concerning the number of Bection Center ior State Climatologist)
requests for original substation forms during the year 1954 shows that

s total of only twelve (12) requests vere received by the 3 WRFCs. This
is an indication tbat, in generel, published data in conjunction with

. carbon copies of the observer's records are satisfactory for 1ocal snd/for
State requiremsmts. For this reason the original substation records re-

" tained at the WRICs will be forvarded to the MIRC annually after prep-
aration of the Climatological Data = anpual. They will not be micro-
£iimed in segments of less than 10 years unless requested for some
specific purpoce. j '

10. SELECTION OF NORTHEASTERN AREA CLIMATOLOGIST: Mr. James K. McGuire
has veen designated ortheastern Area imatologist to sexrve Maine,
few Hempshire, Vermont, Massachusetts, Compecticut, Rhode Islamd,
Bew York, Pennsylvenis, New Jersey, Delasare, Meryland end West Yirginin.
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Mr. McGuire's prime objective will be to stimulate the Bureau's cliza-
tologicel program by assiating the state climatologlsts in the develop~
ment and strengtbening of climatological programs within these states.

Mr. McQuire will be stationed at the Weather Bureau City Office,
New York, N.Y.

CLIMATOSRAPHY OF THE UNITED STATES: A new publication series "Clima-
tography of tie United States” Las bean established, This series is
to include all publications of summarized data covering pericds ex=-
ceeding one year, Since the purpose of the seriles is to reflect clima-
tographic conditions and trends (ss distinguished from the presenta-
tion of more or less current deata) it will not include such publica-
tions as Climatological Data and Local Climatologicol Data and Sup-
plewents, It will include, among other things, Bulletin W and Sup-
plements, substation Climatological Surmaries, five-ysar summariza-
tions of data contained in Local Climatological Data-Supplements and
sirilar longeperiod pubilcations.

AAMD TABULATION OF RUNS OF DRY AND WET SPELLS: Mr. L. A. Joos' article
In the Weckly vieather and Crop Bulletin for June 20, 1955, "Hay-Drying
Weather &t Madison, Wisconsia', has resulted in a considerable favorable
resporse.

Mr. Paul C. Kangieser, State Climatologist for Messachusetts, hes out~
lined a procelure for hand tabulation for those not quite so fortunate
as to have punched ceards available.

We quote from Mr. Kangleser's Memorendum:

“A reczent artisle by L. A. Joos, "Hay-Drying Weather at Madison,
Wisconsin” in the June 20th Weekly Weather end Crop Bulletin, pre-
sents data that should have wide applicetion in the United States.
Mr. Joos utilized an IBM file of daily weather records for Madison
end analyzed the deck for dry spelis by wachine methods. The

need tor a similar summarization for Boston developed recently and
to fill it quickly it was necessary to do the job “by band”". The
methol used may be of value to others with similar needs and re-
quires only that one count the nurber of runs cf various length

ip the series. The method is described and illustrated b2low for
runs of "dry" days, where a "dry" day is defined as & day on which
the 2h-hour accumulstion of precipitation is less than .10 inch.

"Step 1. Go through the deily records and make & frequency tabula=
tion of the rumber of runs of various lengths for dry days.

Step 2. Make a cumulative table of the frequency of these periods
from the longest to the shortest. This gives the number of days
which were dry and were followed by (N+1) more dry days.

Step 3. Cumulate the values obtained in Step 2, above, again from
the longest to the shortest periods. This gives the number of days
vhich were dry and were foliowed by at least {N-1) more dry days.
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"If cne were to begin counting runs on the 1lst of each month and end
with the last day, a bias would be introduced toward runs of shorter
length by splitting up ell runs spamning the month doundaries. It is
adviseble, therefore, to adupt a couvention like the following for
counting rune: Assign a run to the month in which the mmjority of
the deys occurred; in the case of a tie, assign it to the later month.
Thus the method will not yleld the same numerical result as the machine
method used by Mr. Joos, but if the date are stratified by months
(instead of weeks) and a long period of record i& used the approxime~
tion is a very good one.”

WEATHER STORITS IN CLIMATOLOGICAL DATA: Because we did not believe that
Climetological Data weather stories should be written at busy Weather
Bureau Cffices concerned with many other metters, some of higher priority,
thie task was last summer assigned to the WRPCs, '

The question hes arisen again, however, about whether or not these stories
should be written by full-time State Climatologists, when esteblished, or
by the WRPC. To help decide it we should like to have an expression of

. opinion from &ll fuil-time climatologlsts, from the WRFCs, and from any

other interested offices. Some points to be considered are (a) the quality

of the present stories, (b) adequacy of severe storm and flood reports,

{c) whether WRFC deadlines could be readily met if stories were written in

the states, (d) what provision should be mede in case of absence of the

State Climatologist, if stories were written locally, and (e) which offices

are best able to prepare the stories by reason of informetion available to them.

DISCONTTNUANCE OF THE TERM "KILLING FROST" OR "FREEZE": Reference: Item 5,
CSM No. &7 dated May 18, 1955.

Reference ebove pertains to use of the term "Killing Prost" as a clima-
toleoglcal paramster a8 it has been generally used in the past. It does
not in any way alter instructions to report Freeze (Circular N, paragraph
3934.62) as s phenoneme where. it applies to specific types of vegetation.

FOR WREC'S

JIFDICATING SURFACE COVER AND SOIL TYPE FOR STATIONS WEERE SOIL TEMPERATURES
ARE PUBLISHED: oince surface cover and soil type influence soil temperature,
8 note should be carried immedlately following the soil temperature table
indicating soil type and cover for each station. An example is "Grundy

silt loem - under dblue grase sod”,

State Climatologists for states concerned should furnish the above informa-
tion to WRFCs.

PUBLICATION OF LOCAL CLIMATOLOGICAL DATA SUPPLEMENT FCOR STATIONS WHERE

HOURS OF OPERATION HAVS BEEN REDUCED: Reference: COoM No. 35, ltem § and
C5M No. 45, Item §. Change the last sentence to: "The Superintendent of
Documents should be advised of the discontinuance of the Supplement, but
it will pot be necessary to furnish his office with a list of subscribvers
if the monthly Local Climatological Data for the station is to continue”.




