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INTRODUCTION

Background
The u.s. Department of Agriculture (USDA), Forest

SE-rvice IFS), the U.S. Department of th e In te rio r (DSOn,
Bureau of Land Management (BLM). and the USDI Na­
tional Park Service (NPS) sha n> common objectives in the
management of natural rescurees. Likewise, they are­
often faced with the sam e need for eeeure ee an d timely
weather data. These data are vital to many operational
and program decisions. Most of the required da ta must
come from the agencies' own wea ther stations. Th e total
numbe r of these stations is rather large. As of 1988, the
FS ope rated approximately 1,000 manual and 265 auto­
matic-type stations; t he BL~f, more than 165 automa tic
stations. The NPS maintains a skeleton network orman­
uaI and automatic stations. The US DI Bureau of Indian
Affairs (BlA) and various State and pri vate agencies or
organizations a lso req uire ......ather data and ope rate
wea ther stations.

Tht" da ta collec ted from th ese stations ar e used for a
va riety of pcrpceee. The primary use has been for S a­
ricnal Fi re Danger Rating System (S FDRS) calculations.
But resource management now commands a major share
of use in som e a reas, pa rticularly whE're automatic sta­
tions a re operated year-rou nd (for example, in the
Siskiyou :-';ational Forest in Oregon). Wea ther records
have a ke y role in fire planning efforts. and the S FD RS
ou tputs (indexes ) a re sensitive to inaccuracies in the ac­
quired wea ther data. Thus. if the historical or current
fire wenther data contain errors (or values from poorly
sited or expose d instruments), fire management plans and
operational guidance derived from such data can be seri­
ously a ffected.

Although each agency has its o.....n network of .....eather
stations. t hese net .....orks a re often maintained through
cooperative inte ra gency efforts. ThE' data gathered by
the diffe rent age ncy net.....orks are also shared among the
agencies through a common data base and communica­
tions medi um .

Curren tly , the Admin is tra tive Forest Fi re Infor ma tion
Retrie val and Ma nagement System (AFFIR ~(S) is the
comm on medi um for forestry .....eather data management.
AFFIR~IS wa s design ed in the 1970's to address primnr­
ily fire wenthe r data requ iremen ts identified at that time .
Additiona l weather data needs ha ve subsequently been
iden tified . '-tany of thes@arenotfir e relatffiandare not
bE-ing addressed by AFFIR~IS. A comprehensive Wea ther
Inform a tion Mana geme nt. System (WI~tS) is therefore
being developed to meet cu rrent needs. \\l~tS is expected
to be available for in itial testing in 1990 and to become
cperurional in J a nua T)' 1992 .

In a n effor t to standardize and improve data acquisition
practices. and ultimately promote h igh data quality. an
interagency committee re pre senti ng the BL~I . FS . a nd
NPS .....as formed to oversee the join t publication of a n
inte ragency wea ther station handbook. The committee
first met in BoiSE', 10, in Jul~.. 1987 , wi th the following
members prese nt: Buddy Adams (BL~f), John Bo.....dler
(S PS). William C. Fischer <FSJ. Russe ll A. Gri pp (FS),
Donald A. Haines (FSl, Ph ill ip F. Sielaff (BL~Il, Roger A.

Tu cker (FS). and J ohn R. Warren (FS). The me mbers
developed plans and gu idelines tha t ha ve led to the pres­
ent handbook. Although weather s ta tion requirements
ma y vary be tween agencies or within n given regi on, for.
est , pa rk . or district, certain basic requiremen ts are com­
mon to all ju risdictions.

Objective
The ove rall pu rpose ofthi!l handbook is to ai d personnel

of th e Burea u of Land ~Ianagemen t, Forest Service. a nd
National Park Service-and other Federal. State, and
private wildla nd resource agencies-in obtaini ng needed,
reliable wea ther data. Such data must be a ccu ra te com­
plete. represen ta tive. and comparable between stations.
Toward t his. the handbook offer s certain standards and
procedures desig~d to minim ize sources of error a nd
other prob lems affecting Il.'ea ther data. Specific attention
is given to instrumental equipment-and its siting, insta l­
lation, and mai ntenance-and operating (observ a tional)
practices.

Concurrently, this handbook also has the purpose of
providi ng a re ference that meets the requirements of each
agency, thereby avoidi ng duplicatio n of publication e f_
forts among the age ncies.

Basis of Handhook

This handbook is la rge ly a revi sed , u pda ted version of
the Fire-Weather Obse rvers' Handbook by Fischer and
Hardy (19 76), wi th expanded content in cluding un .
manned, automated ('"a utoma tic") weathe r stations . DEo­
tails conce rning remote automatic weather stations a re in
large par t based on a BL~l manual (CSDI BL~l . RAWS
Support Facility 1987). The BD 1 manual, revi sed by
Robert ~tcCormick and Bu ddy Adams, was ....-ritten
mainly by Ph illip F. Sielatf in 1984. The content of the
present handbook provides for a broad range ofapplica ­
tions. The standards nn d procedure s presented here are
consistent with well -establi shed practices of metecrologt ­
cal organizations. hydrologica l se rvices, and fire con trol
agencies. P ublica tions b)' the U.S. Department or Cam­
me rce (19 72) a nd t he World ~1etf'orological Organization
(l983) were am ong the pri mary! contributing sources.

In addition to the material obt.ained from pu blica tions,
updated information was furn ished b)' several in dividu.
als. These contributors. all a ffiliated ....ith the Forest
Service. include: Ru ssell A. Gri pp, Siskiyou Xutiennl
Fore !lt. Dona ld A, Haines. Xorth Cen tral Forest EXJX' ri­
men t Station, and J oh n R. Wa rre n . Fire and Avi a tion
~Ianagement, a t Boise. 10, Bonnie :\lnson. Wa tershed
and Air ~tanagt'ment, Washington, DC. contributed to
the Introduct ion. Co talogs or litermu re from various com­
panies provided infonnation describing wea ther-sta tion
equipment.

Fig-un> Crf'dits- Cnless otherwise credi ted in the
captions. ph otographs and oth er figures in this handbook
are from the LSDA Forest Service . ~1ost of t he Fore st
Serviee photos a nd drav,i nss are derived from Fische r and
Ha rdy (19 76); citations are given in the case of other For.
est Sen.ice publica tions .



Scope of Han dbook
Th is handbook is meant to be a comprehensive refer­

ence, although it cannot be all-i nclusive-c-particularly
on details concerning technically complex OT speciali zed
equipment and systems. The discussions of station siting,
instruments, and related standards pertain to manual
and automatic w ea ther stati ons oper a ted for a variety
of resource ma nagem ent, monitoring, and research pur­
posi'S . This should be understood despite the predomi­
nant refe rence to fire -weather stations.

The observational equ ipment discussed is that cur­
rently in use , or available for use, a t wea ther stations
opera ted by United Stattos government agencif's . Much
of the the manual, direct-reading equipment is the stan­
dard Nationnl w ea ther Service or Forest Service type: bu t
su itable, less expensive or more convenient alternative
types or models are included for consid@ration . These
alternative s include n@w@rinstrum@nts incorporating
electronic fea tures and digital readout. Conversely, some
ofth@modelsdiscussedhere,particularlyforwi ndspeed
measurement, may no longer be manufactured but are
still in use, Such models, if incl uded in the handbook b)'
Fischer an d Hardy (19 76), ere retained in the present
handbook.

Because of the nature and variety of ma nua l instru­
ments, which can be operated and maintained by non spe­
cialists a fter rel atively simple in struction, the ir coverage
in this handbook is much l@ngthipr than that ofthe auto­
ma tic equipment. Correspondi ng ins tructions pertain ing
to automatic equipment are, largely, left to operating and
service manuals provided by the manufacturers.

Handbook Organization
Th is handbook is organized into three main parts, each

containing chapters wh ose numbering seq uence continues
from one pa rt to a nother.
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Part 1 discusses basic considerations that apply to bot h
ma nual and a utomatic wea ther stations. The top ics in­
clude station networks, site selection standards, equip­
m@ntrequirements,and datamanagem@nt. Part 2 per­
tains to manual stations, ....-jth four subdivisions (A, B, C,
and 0 , respectively) describing the various weather in­
struments, their installation, obsEorvstional proce dures,
a nd maintenance . This separation , used by Fischer and
Hardy 1976, .....as adopted as a convenient and logical way
of presenting the Iarge amou nt of material to users. In
many cases, separate individuals a rt' involved in the in­
stallation, observing; and maintenance tasks. Numerous
figures (mostly photograph s) a re included for illustration
and easy reference. Part 3 discusses automatic station&,
with details focused mainly on remote automatic wea ther
stations (RAWS).

The handbook contains several appendices. These in ­
clude an abridged st>tof observational instructions for
manual stations, psychrometric tables, a fire- weather
station maintenance checklist, user instructions for re ­
t rieving RAWS data via computer terminal , and a list of
equipment manufacturers or suppliers. An index of BUb­
jeer metter is also included.

Unit s
With a few customary excep tions (a s in chapter 10 ),

the measurement un its given her. are thOSol' in the
English system. English units remain in predominant
use for surface weather observations in the United States.
M. tric equivalents can be obtained from con version for­
mulas in a ppendix 8.


