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1. INTRODUCTIo.~

The National Weather Service maintains a
network of approximately 11,565 cooperative
weather observation stations called substa­
tions, that provides weather data for
climatology, hydrology, and local service
orograms. The distinctive feature of this
program is that observations are taken by
cooperative observers -- private citizens
who perform the service for free or who are
paid a small fee for their efforts. Equip­
ment at substations varies. While a number
of these substations are fully automated,
most are manually operated.

The use of the information is for basic data
and/or reporting purposes. Tile data usually
are provided through published records and
are used in climatic studies, hydrologic
Jesign, and other planning.

Reports serve operational purposes and are
transmitted in accordance with specific
criteria to meet the needs of hydrologic
forecasting, agricultural advisories, hurri­
cane and severe storm warnings, control of
hydrologic structures. crop summaries etc.

Special cooperative projects are operated
for other agencies to meet their particular
needs when these are beyond those normally
provided by NWS. A total of 51 Substation
Network Specialists, supported by reimbur­
sable, State, and NWS funds, inspect and
maintain this network of almost 11,565
substations.

2. NETWORK CLASSIFICATIONS

All substations have a network classifi­
cation to represent the basic purpose for
which they are established:

·a· Network

The ·a· Network includes only those temper­
ature-precipitation substations required to
provide an adequate sample of data for areal
statistics on ueather and climate. The
network should ordinarily contain about one
temperature-precipitation substation per 625
square miles.

The ·ab" Network includes all stations which
serve the purpose of both the "an and nb"
Nl'two~ks.

'"bOO Network

The ·b· Network includes all stations serv-

ing a hydrologic purpose such as the fol­
lowing:

(I) Rainfall and River, Rainfall
(river) and River reporting
substations.

(2) evaporation SUbstations.

(3) All recording raingage
substations, including those in
networks such as FC-l, IRPN, etc.;
and those published in HPD.

(4) Other precipitation and
special observation substations
such as soil moisture, hygro­
thermograph, etc. stations
designed to meet the hydrologic
needs of the National Heather
Service or cooperative agencies.

The "c· Network includes three general
classes of stations, as follows:

(1) Temperature and/or precip­
itation stations primarily for
local public service purposes
(Metropolitan networks, stations
established at radio stations,
newspapers, etc.);

(2) Temperature and/or precip­
itation stations which have a long
record but are not included in the
"a" or "bOO networks. Generally,
the period of record should be at
least 50 years and the prospects
should be good for continuing the
station with little change in
environment;

(3) Temperature and/or precip­
itation and special purpose
stations at tower sites, experi­
mental stations, research farms,
etc.

·x· Network

The ·x· Network includes substations having
30-year normals. A decision to continue
these substations will be made in 1980.

3, REFERENCE CLIMATOLOGICAL STATION NETWORK

Reference Climatological Stations (formerly
known as Climatological Bench Mark Stations)
are stations or substations selected by the
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Environmental Data Service as meeting the
World Meteorological Organization (WMOj
standards for such stations where homoge­
neous series of observations over a period,
not less than 30 years, hav~ been made or
are e:.<pected to be made. They are sited with
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an adequate and unchanged exposure where the
observations can be made in representative
conditions. The surroundings of the station
should not alter in time to such an extent
as to affect the homogeneity of the series
of observations. The "surroundings of the
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Tile Cold Regions Research and Engineering
Laboratory (C~ELl project began in FYlSQ2
ill cooperation with the U.S. Army in
connection with its soil thaw, snow, and ice
measurements,

with current need and costs. The tasks call
for the operation anci maintenance of temper­
ature and precipitation substations for
basic data and/or reporting services and for
developing forecasting procedures for
streamflow in the Pacific Northwest.
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~le Bureau o( Reclamation ~~tworks (USBR)
are based upon a Memorandum of Understanding
betwe~n the two agencies, dated February 13,
19"B, and provide for the NWS to establ ish
and operate networKs of llieteorological
substations to meet the needs of USBR.
Installations are varied and incluJe record­
ing, storage, and standard a-inch precipi­
tation gages, telLlperature, evaporation,
solar radiation, and other equipment. Both
basic and reporting data su~stations are
included.

The ijonneville Power Administration (SPA)
Network is based upon the llemorannum of
Understanding executed November 2b, 1957.
Annual adjustments are made in accordance

4, RESOURCES AUTHORIZED

The Hydroclimatic Networ~, known as the
FC-l, was approved by Congress on June 28,
1938, and established under Public Law 701
as a means of providing rainfall information
for use in civil works activities of the
Corps of Engineers (COE). This network had
heen operated by the Neotioilcal Weather
Service in cooperation with the Corps of
Engineers on a reimbursable basis. with the
organization of the National Oceanic and
AtlllOsphecic Administration (NOAA), the
Hydrologic Network (FC-l) waS transferred
from the support of the Corps of Engineers
to direct NOAA funding, effective October
18, 1970. Approximately $850,000 and 29
Substation ~etwork specialists' positions
were transferred as S&E funds to NWS.

The Organic Act (33 U.S.C. 70b) of October
1, 1890 provides the basic authority for the
substation program. Section 313 sets forth
the statutory requirements of the program;
i.e., report temperature and rainfall con­
ditions. and take such meteorological obser­
vations as may be necessary to establisl, and
record the climatic conditions of the United
States.

station" have been uefined by the Environ­
mental Uata Service (EDS) as the area within
IOU feet of the station, plus the space over
20 feet above the surface to a distance of
one-four th mile from the station, and in
general the space which subtends an angle of
10 degrees above the horizon from the obser­
vation site, Although Reference Clima~o1o­

gical Stations are ~elected <lithout regard
to network classification, most of th~m are
"a· or ·b· Networ~ substations.

'I'he National Weather Service has cooperated
with the Corps of Engineers since 1937 in
establishing and operating networks o( river
and rainfall reporting stations. Reports
from these stations supplement those sta­
tions maintained by the NWS and are made
available to the Corps o[ En9ineers for
flood control operations and (lood forecast­
ing. Today, there are 41 reporting net~orks

with stations reporting systematically or in
accordance with the established criteria.
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Cooperative weather observers are selected
to take observations at predetermined
locations in order to define the climate of
the area. While cooperative observers may
take several different kinds of observa­
tions, they usually make daily readings of
maximum and minimum temperature and precip­
itation. Observers are usually selected from
permanent residents in a community who have
an interest in observing weather. so that a
long record can be assured. Observations
must be taken seven days a week throughout
the year. The value of data is enhanced to a
great extent by the records extending over a
number of years. Host cooperative observers
have served from 25 to 50 years.

The Cooperative Weather Observer
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Substation Network Specialist (SNS)

This position is usually located at a
Weather Service Forecast Office or Weather
Gervice Office 08 0 b03e of operation3 in
order to make maximum utilization of the
total number of SNS pozitions in the region.
An SNS is primarily responsible for the
maintenance and efficient operation of
several cooperative observational networks
in an assigned geographical area, which is
usually contlned to a state. Th~ SNS travels
to Cooperative Weather Observing stations
manned by people who perform their services
without payor receive only tOken compen­
sation. There are 51 SNS's supported by
National Weather Service and reimbursable
funds. who inspect and maintain equipment,
recruit and train cooperative observers, and
maintain liaison with the approximately
11.565 substations. A criterion of one
specialist for 335 periodic substation
visits per year, pluS visits for special
purposen (post-flood studies. sno~-sampling

surveys. etc.) is recognized. i\nnual visits
ace required to all substations, and twice­
yearly visits are required for recording
precipitation and evaporation substations.
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In order to arrive at separate cost figures
of the "aM, "ab", "b", "c M• and "x" Net­
works, it becomes necessary to define the
areas of accounting responsibility assigned
to each. This is very complex in the case of
the operation and maintenance of these
networks because of the multiple-purpose
natuce of many of the stations. Since multi­
ple services are provided at many substa­
tions. the plan provides, insofar as
practicable, for an equitable grouping of
inspection services un~er a single network
classification. Salary, per diem. and
vehicle costs for the Substation l~etwork

Specialists will be charged to the number
for the activity served.

'i'he I'leather Service Heariquarters determines
policy and provides guidelines for zubsta­
tion manaqement as the program relates in
common to the several reglons. The staffing
of the headquarters follows: 22

The United States Geological Survey (USGS)
is provided with river and precipitation
data.
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A cooperative station represents an area of
approximately 625 square miles. This distri­
bution of stations varies somewhat in
accordance lJith the topographic features of
the country.

Where a cooperative station is needed, the
Weather Service provides the shelter, ther-

mo~eters, and rain gage. The observer takes
one observation daily, preferably near sun­
set, and records the data on forms provided
for this purpose. These records are for­
warded to a processing center at the end of
each month where the data are verified and
published in a Clim<ltological Data bulletin
for each state or area.

BASE STAtIO!! SlIBStAIIQ,\1 NEtwOl!15 SPECIALIST AREA ASSlCNMEln
Ulail Addr~..)

EASTEn", ICEGION

Albany, NY (W5FO)
Allentown, PA (IIS0)
Baltimore, .10 (WSO)
Columbia, SC (W5FO)
Colu.buS, Or! (WSO)
N~w York, NY (ERHI
Pittsburgb,PA (WSFO)
PorUar><!, KE (WSFOI
hle/gh, NC (Wsro)

Qulclc, DOnald L.
Xarlock, John X.
Snider, Arthur J.
Rallpey, Earl I..
Seidel, Lloyd B.
Nunziata, Vincent J.
lIill.on, Donald L.
Jennings, ThOllaa R.
Daniels, Robe.t E.

SOI1l'HEIIN REGION

NY (Ex. S.llYI
Eastern PA
1'10, DE, N.VA, E.W
SC , W.NC

"CT, NJ, S.NY, , RI
W.W' W.PA
ME, MA, Nil, , VT
E.Ne , S.VII

Albuqu~.qud, NH (WSrol
Baton Roug., LA (IIS01
po.t wa.th, l'X (SRil)

Jackson, 14S (WSrO)
Lakeland, PI. (WS)
Little Rock, AR (WSPO)
Lubbock, IX (WSFO)

Macon, GIl (WSO)
Nontgoury, AI. (\riSO)
M~.pbl., TN (WSFO)
Oklahou Cy, O~ (WSFO)
San Antonio, TX (WSFO)

San Juan, PM (NWS)
Waco, 'tX (WSO)

Snyder, Richard A.
Moreau, Malcol. II.
Manning, Robe.t S.

Brown, Maxie R.
Clarke, ThOllaa P.
Curr~nce, Elwood E.
Megee, Cha.les M.

Funderburk, Ralph S.
Pe • ..,u.on, Ronald E.
A.nold, La..y
Laebert, John R.
lIutchlson, lIarold E.

NObOa, Carlos E.
Sta.nes, All.n R.

tIM, II. of 104 de...
1.1\, 'rK, E. of 94 deg 30'W
OX , Yll bet. 32 de.., 30'
, 34 deq H'N i, 94·30' ,
101 deq.."
"..
1>."1, E. of 104 d'"'l:. TX 101
of 101 de<)' N. of H'de<)
30'N

"AC
TN, Ail, E. of 91 deq )1'W
OX, N. or H deg 3D'
TX, S. of 3D deq N , bet.
~O deq 10' , 101 deq W
PR , VI
orx, S. of 32 de.. 3D' to
3D de.. N • bet. 94 dell
)1' , 101 deq W

IndianapoUs, IN (WSFO) lIennek, John P.
Louisville, KY {WSf'Ol 'rdlez, Peu
Minneapolis, HN (ii'SFOI Thur.ton, YhOlDas R.
St. Loul., MO (IlSf'O) Loveleaa, John 01., Jr.
(St. Char Ie.. address)
Oaaha, NB (lISf'O) Marect:,Ile, IIUen
SIoux Falla, SO (IlSFOI Johnson, Robert D.
Spdn9fleld, IL (WSO) Wolfe, Ju.y F.
Topeka, Kg (tlSFOI lIall, Wilbur

Ann A.bor, til (IoiSYOI
BI ....ck, NO (h"SFO)
Ch~yenna, WY (wsro)
Denver, CD (WSF'O)
Daa Hoin.. , IA (WSf'O)
Farqo, NO (IIS0)
Goodland, KS (IIS0)

CENTRAL REGION

Gr ..ves, Donalll
Cbaaberlain, Cla.ence C.
Sillpson. Clinton
Tate, Wl11ia. II.
Fa .... r, 1I0.. r D.
Dehrens, Leo W.
EUa,., IHchael G.

."
""W. CO

""E. CO, If. XS, NE, W. or
100 de.. Ii

""""
NE, E. of 100 d""" W

"".. "
h'ESTERU REGIOIl

Boise, IV (~:1:ifOJ Ing'/e, 01aon
Cre~t o'allll, ,~'r (l;~rr,) ;:"p:",~, .~:tn",r'l

I'tloenh, AZ (WSrO) Parlie., J~rold

POrtland, 011 IWSf'O) IIl»1ic", SIdney O.
Reno, I>V (IlSf'Ol Soileau, Jaus ll.
Sacr ..lI:ento, CII (WSOI O'Sh~ughnesiY, Arthur C.
Sslt Lake Cy, 111' (WSFO) 1I1rscbl, Dean C.
San Dle..,o, CA (WSO) Free..n, CuI If.
Se..ttle, :.IA (IISPQ) Pickering, CUI R.

PACIFIC iU:GID.'l

III , II. wr
f;'.L' (""c. I.'. :":)

"0'
HV,Ue.CA
N. CA (exc. NE.)
~,. "..

lillo, III (11501
lIonolulu, !II (PIUI)

orabonlar, Jobn
110, Rolanu
Chun, llobert

ALA.~KI\ REGIO~

III, I'\aul, Lanai, l'.olokal
O..hu, Xaual, Aa".erican
Samoa, Cua.,

..
23


