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����� 3WCNKV[�%QPVTQN�QH�9GCVJGT�4GRQTVU � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
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CHAPTER 1
 INTRODUCTION

 
1.1 Purpose
 
Federal Meteorological Handbook No.1,  Surface Weather Observations and Reports (FMH-1) defines the
observing, reporting, and coding standards for surface based meteorological reports.  These standards are
applicable to all Federal agency programs.  These standards do not inhibit agencies from doing more than
is specified.  
 
1.2 Applicability of Standards  
 
Standards described in this Handbook are applicable only if a station has the capability to comply.  The
phrase "at designated stations" refers to observing stations instructed by their responsible agency to perform
a specified task.  These specified tasks shall be performed in accordance with the standards described in this
Handbook.
 
This Handbook is applicable to stations taking the following types of observations:
 

a. Automated - automated surface weather observing systems that prepare the meteorological  reports
for transmission without a certified weather observer.

 
b. Augmented - automated surface weather observing systems that prepare the meteorological reports

for transmission with certified weather observers signed-on to the system to add information to the
observation.

 
c. Manual - certified weather observers are responsible for the meteorological observations.

 
1.3 Relation to Other Handbooks and Manuals
 
Individual agencies shall issue their own manuals defining their observing procedures which implement the
FMH-1 standards.  Such manuals shall complement, not change, the standards contained in FMH-1.  Most
observing standards described in this Handbook also apply to synoptic surface observations which have
coding and reporting procedures described in Federal Meteorological Handbook No.2, Surface Synoptic
Codes (FMH-2).  FMH-1 is consistent with agreements and publications of the World Meteorological
Organization (WMO), the International Civil Aviation Organization (ICAO), specifically WMO No. 306 -
Manual on Codes, and ICAO Annex 3 - Meteorological Services for International Air Navigation, and civil
as well as military weather services.  
 
1.4 Format of This Handbook
 
Chapter 1 presents an introductory overview of surface weather observations.
 
Chapter 2 discusses the surface weather observation program, types of observations, criteria for specials,
general observing standards, and dissemination.
 
Chapter 3 presents the certification and quality control standards.  It discusses certification of observers and
quality control performed on-site, and at remote locations.
 
Chapter 4 defines the requirements for maintaining records of surface weather data.  It discusses the types
of records, preparation and maintenance of the Station Information File, types of storage, and procedures
for maintaining records of surface weather data.
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Chapters 5 through 11 focus on a specific element (e.g., Visibility is an element) and all the associated
parameters (e.g., Prevailing Visibility and Sector Visibility are visibility parameters) of that element that
appear in the weather report.  The elements are:  Wind (Chapter 5), Visibility (Chapter 6), Runway Visual
Range (Chapter 7), Present Weather (Chapter 8), Sky Condition (Chapter 9), Temperature and Dew Point
(Chapter 10), and Pressure (Chapter 11).  Each chapter contains a similar format:  a brief overview of the
chapter, a section that describes parameters, and a section that defines further the observing and reporting
standards for the reports.  Each chapter also contains a Summary Table that offers an abridged listing of
standards described in the chapter.  By design, these summary tables do not contain all of the details found
in the text.  Therefore, these tables should only be used as an overview of the standards contained in the
chapter.
 
Chapter 12 defines the coding procedures for reports in the METAR/SPECI format. 
 
Appendix A is a Glossary.
 
Appendix B is a list of Abbreviations and Acronyms.
 
Appendix C lists Sensor Standards.
 
Appendix D contains Runway Visual Range Tables.
 
Throughout this Handbook, the following definitions apply:

a. "shall" indicates a standard is mandatory.
b. "should" indicates a standard is recommended.
c. "may" indicates a standard is optional.
d. "will" indicates futurity; it is not a requirement to be applied to standards.

 
1.5 Changes to The Handbook
 
Changes, additions, deletions, and corrections will be issued, as necessary.  These changes shall be issued
only by the Office of the Federal Coordinator for Meteorology (OFCM) after consultation and coordination
with the Working Group for Surface Observations (WG/SO).
 
1.6 Agency Procedures and Procedural Changes
 
Agencies shall issue manuals and directives to provide more detailed instructions and training to their
personnel and users (see paragraph 1.3).  Copies of these procedures shall be provided to the reference
library (see paragraph 1.7).  Agencies may also issue changes to their procedures as follows:
 

a. Routine procedural changes that are in conformance with FMH-1 may be issued by an agency at any
time without coordination with the WG/SO.

 
b. Procedural changes not in conformance with FMH-1 shall be coordinated with the WG/SO when time

allows.  However, when necessary to meet urgent requirements, procedural changes not in conformance
with FMH-1 may be issued by an agency without coordination with the WG/SO.  Copies of changes
shall be forwarded to the WG/SO for coordination and appropriate action.

 
1.7 Reference Library  
 
The WG/SO shall maintain a record and library of agency procedures, changes, and supplements issued by
all participating agencies.  The WG/SO shall establish a procedure for making these procedures, changes,
and supplements available to users.
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1.8 Unforeseen Requirements
 
No set of instructions can cover all possibilities in weather observing.  Observers must use their own
judgment, adhering as closely as possible to this Handbook and agency operating procedures, to describe
phenomena not adequately covered by specific instructions.  If the observer believes Handbook procedures
require change or clarification, suggested changes should be sent through normal administrative channels
to the headquarters of the appropriate organization.
 
1.9 Other Questions and Suggestions Regarding FMH-1
 
Questions or suggestions about the content or organization of this Handbook should be directed to:
 

Office of the Federal Coordinator for Meteorology
8455 Colesville Road, Suite 1500
Silver Spring, MD  20910

 
Telephone: Commercial (301) 427-2002

FAX (301) 427-2007
DSN 851-1460
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CHAPTER 2
 SURFACE WEATHER OBSERVATION PROGRAM 
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KPHQTOCVKQP�WRQP�YJKEJ�HQTGECUVU�CPF�YCTPKPIU�CTG�OCFG�KP�UWRRQTV�QH�C�YKFG�TCPIG�QH�YGCVJGT�UGPUKVKXG
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XGTKH[KPI�CPF�OCMKPI�EQTTGEVKQPU�VQ�FKUUGOKPCVGF�TGRQTVU�
�
2.3 Surface Weather Observation Program
 
The Departments of Commerce (DOC), Defense (DOD), and Transportation (DOT) have established
networks of stations that collectively provide the meteorological data used by the public and private sectors.
As the Nation’s primary civil meteorological agency, the DOC’s National Weather Service (NWS) has the
responsibility for observing, analyzing and forecasting weather conditions.  DOD organizational elements
within the U. S. Air Force (Major Commands), Marine Corps, and Navy (Naval Meteorology and
Oceanography Command (NAVMETOCCOM)) take weather observations to support DOD operations
worldwide.  In addition to taking observations, the DOT’s Federal Aviation Administration (FAA), as the
agency responsible for safe operation of aircraft and efficient use of the Nation’s airspace system, has the
role of establishing requirements for, and disseminating aviation weather data to airspace users.  
 
In addition to the observations taken by the above Federal agencies, observations are taken by commercial
airline companies, private individuals, and local and state government agencies.  These non-Federal
locations are established and operated under the guidance of the NWS, in cooperation with the FAA.
 
2.4 Aviation Weather Observing Locations
 
There shall not be more than one official observation for a specific location at any one time.  For
meteorological observations, the observing location is defined as the point or points at which the various
elements of the observation are evaluated.  At a large airport, the locations may be defined as follows:
 

a. For clouds, surface visibility, and weather, the observing location may be at the touchdown area of the
primary runway.

 
b. For tower visibility, the observing location shall be the Airport Traffic Control Tower (ATCT).

 
c. For temperature, dew point, and wind, the observing location may be the center of the runway complex.

 
d. For the location, type, and frequency of lightning (see paragraph 12.7.1.j(2)), the observing location

may be the Airport Location Point (ALP) .
 
Specific details on the siting of observing equipment can be found in the Station Information File (see
paragraph 4.3.1).
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Manual and augmented weather observations may also contain information on phenomena occurring at other
than the station.  In these cases, the point(s) where the phenomenon occurs is not considered to be an
additional observing location.
 
2.5 Types of Reports
 
2.5.1 Aviation Routine Weather Report (METAR)
 
METAR is the primary observation code used in the United States to satisfy requirements for reporting
surface meteorological data.  METAR contains a report of wind, visibility, runway visual range, present
weather, sky condition, temperature, dew point, and altimeter setting collectively referred to as "the body
of the report".  In addition, coded and/or plain language information which elaborates on data in the body
of the report may be appended to the METAR.  This significant information can be found in the section
referred to as "Remarks".  The contents of the remarks will vary according to the type of weather station.
At designated stations, the METAR may be abridged to include one or more of the above elements.
 
2.5.2 Aviation Selected Special Weather Report (SPECI)  
 
SPECI is an unscheduled report taken when any of the criteria given in paragraph 2.5.2.a have been
observed.  SPECI shall contain all data elements found in a METAR plus additional plain language
information which elaborates on data in the body of the report.  All SPECIs shall be made as soon as
possible after the relevant criteria are observed.  
 

a. Criteria for SPECI
 

(1) WIND SHIFT.  Wind direction changes by 45 degrees or more in less than 15 minutes and the
wind speed is 10 knots or more throughout the wind shift.

 
(2) VISIBILITY.  Surface visibility as reported in the body of the report decreases to less than, or

if below, increases to equal or exceed:
 

(a) 3 miles.
(b) 2 miles.
(c) 1 mile.
(d) The lowest standard instrument approach procedure minimum as published in the

National Ocean Service (NOS) U.S. Terminal Procedures.  If none published, use
1/2 mile.

 
(3) RUNWAY VISUAL RANGE (RVR).  The highest value from the designated RVR runway

decreases to less than, or if below, increases to equal or exceed 2,400 feet during the preceding
10 minutes.  U.S. military stations may not report a SPECI based on RVR.

 
(4) TORNADO, FUNNEL CLOUD, OR WATERSPOUT.

 
(a) is observed.
(b) disappears from sight, or ends.

 
(5) THUNDERSTORM.

 
(a) begins (a SPECI is not required to report the beginning of a new thunderstorm if one is

currently reported).
(b) ends.
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(6) PRECIPITATION.
 

(a) hail begins or ends.
(b) freezing precipitation begins, ends, or changes intensity.
(c) ice pellets begin, end, or change intensity.

 
(7) SQUALLS.  When squalls occur.

 
(8) CEILING.  The ceiling (rounded off to reportable values) forms or dissipates below, decreases

to less than, or if below, increases to equal or exceed:  
 

(a) 3,000 feet.
(b) 1,500 feet.
(c) 1,000 feet.
(d) 500   feet.
(e) The lowest standard instrument approach procedure minimum as published in the

National Ocean Service (NOS) U.S. Terminal Procedures.  If none published, use
200 feet.

 
(9) SKY CONDITION.  A layer of clouds or obscurations aloft is present below 1,000 feet and no

layer aloft was reported below 1,000 feet in the preceding METAR or SPECI. 
 

(10) VOLCANIC ERUPTION.  When an eruption is first noted.
 

(11) AIRCRAFT MISHAP.  Upon notification of an Aircraft Mishap unless there has been an
intervening observation.

 
(12) MISCELLANEOUS.  Any other meteorological situation designated by the responsible

agency, or which, in the opinion of the observer, is critical.
 

b. The SPECI criteria are only applicable to stations that have the capability of evaluating the event.  For
example, visually evaluated elements, such as a tornado, are not applicable to non-staffed automated
stations.

 
2.6 Observing Standards Applicable to All Stations

2.6.1 Use of Certified Observers.  All personnel performing an observation function shall be certified
in accordance with paragraph 3.3.1.  Certification may be limited in accordance with observer
responsibilities.

2.6.2 Backup.  Backup refers to a method, in accordance with agency procedures, for providing
meteorological reports, parts of reports, documentation, or communication of reports when the primary
method is unavailable.
 
2.6.3 Rounding Figures.  Except where otherwise designated in this Handbook, the rounding of numbers
shall be accomplished as follows:  If the fractional part of a positive number to be dropped is equal to or
greater than one-half, the preceding digit shall be increased by one.  If the fractional part of a negative
number to be dropped is greater than one-half, the preceding digit shall be decreased by one.  In all other
cases, the preceding digit shall remain unchanged.  For example, 1.5 becomes 2, -1.5 becomes -1, 1.3
becomes 1, and -2.6 becomes -3.
 
2.6.4 Time Used in Reports.  With the exception of designated stations which shall transmit reports in
accordance with agency instructions, METAR shall be transmitted at fixed intervals with SPECI transmitted
when any of the criteria in paragraph 2.5.2.a occurs or is noted.  Each station’s schedule for transmitting
reports shall be included in the Station Information File (see paragraph 4.3.1).
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a. Accuracy of Time in Reports.  A procedure shall be established to assure that the accuracy of the
timing device used to establish times in the observation program are within ±1 minute of the U.S.
Naval Observatory time.

 
b. Scheduled Time of Report.  The scheduled time of the METAR shall be the Coordinated Universal

Time (UTC) a METAR is required to be available for transmission.
 

c. Actual Date and Time of Observation.  The actual date and time of METAR shall be the time the
last element of the observation was observed.  The actual time of a SPECI shall be the time the criteria
for the SPECI was met or noted.

 
d. Time Disseminated in Observations.  All times disseminated in observations shall reference the 24-

hour UTC clock, e.g., 1:47 A.M. shall be referred to as 0147 and 1:47 P.M. as 1347.  The times 0000
and 2359 shall indicate the beginning and ending of the day, respectively.

 
e. Date and Time Entered in Observations.  All dates and times entered in observations shall be with

reference to the 24-hour clock.  The times that are disseminated as part of the observation shall be
entered in UTC.  However, at the discretion of the responsible agency, those times used to otherwise
document the observation or other related observational data may be either Local Standard Time (LST)
or UTC.  The time standard selected shall be clearly indicated on all records; if LST is used, the
number of hours used to convert to UTC shall also be indicated.

 
2.6.5 Sensor Siting Standards.  All installations of sensors shall be in accordance with the latest Federal
Standard for Siting Meteorological Sensors at Airports published by the OFCM.  Presently installed sensors
may be operated at their present location.  However, if they must be relocated, the Federal standards shall
be followed.

2.6.6 Algorithms Used by Automated Stations.  Automated stations shall use algorithms that conform
with the latest Federal Standard Algorithms for Automated Weather Observing Systems published by the
OFCM.  These algorithms do not apply to previously authorized systems, which may continue to operate
until replaced or modified.
 
2.7 Recency of Observed Elements
 
2.7.1 Recency of Observed Elements at Automated Stations.  Individual elements entered in an
observation shall, as closely as possible, reflect conditions existing at the actual time of observation.  For
those elements that the human observer evaluates using spatial averaging techniques (e.g., sky cover and
visibility), the automated station substitutes time averaging of sensor data.  Therefore, in an automated
observation, sky condition shall be an evaluation of sensor data gathered during the 30-minute period ending
at the actual time of the observation.  All other elements evaluated shall be based on sensor data that is
within 10 minutes or less of the actual time of the observation.
 
2.7.2 Recency of Observed Elements at Manual Stations.  Individual elements entered in an observation
shall, as closely as possible, reflect conditions existing at the actual time of observation.  Elements entered
shall have been observed within 15 minutes of the actual time of the observation.  Gusts and squalls shall
be reported if observed within 10 minutes of the actual time of the observation.  Observation of elements
shall be made as close to the scheduled time of the observation as possible to meet filing deadlines, but in
no case shall these observations be started more than 15 minutes before the scheduled time.
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2.8 Dissemination
 
For purposes of this Handbook, dissemination is the act of delivering a completed report to users.
 
2.8.1 Types of Dissemination.  There are two general types of dissemination:
 

a. Local -- The transmission or delivery of a weather report to individual or groups of users in the
service area of the weather station.

 
b. Long-line -- The transmission of a weather report beyond the service area of the weather station.

 
2.8.2 Dissemination Requirements.  All reports shall be given local dissemination.  At designated
stations, reports shall be given long-line dissemination.  When reports are corrected, the corrected reports
shall be given the same dissemination as the reports being corrected. 
 
2.8.3 Dissemination Priority.  If reports cannot be disseminated simultaneously, local and long-line, they
should be disseminated first to the local airport traffic control users.  Further dissemination priorities shall
be defined by the responsible agencies.
 
2.8.4 Corrections to Transmitted Data.  Corrections shall be disseminated, as soon as possible,
whenever an error is detected in a transmitted report.  However, if the erroneous data has been superseded
by a later report (with the same or more complete dissemination), it shall not be necessary to transmit the
corrected report.  Corrections transmitted shall consist of the entire corrected report.  The original date and
time of the report shall be used as the date and time in the corrected report.
 
2.9 Report Filing Time
 
SPECIs shall be completed and transmitted, as soon as possible.  Agencies shall establish filing deadlines
for all METARs; the filing deadlines shall be no sooner than necessary to assure the availability of the report
at its scheduled time.  METARs shall not be transmitted sooner than 10 minutes before their scheduled time.
 
2.10 Delayed Reports
 
When transmission of an observation is delayed until time for the next regularly scheduled report, only the
latest report shall be transmitted.  In the record of observations, the remark FIBI (Filed But Impractical to
Transmit) shall be appended in parentheses to the report that was not transmitted to indicate the report was
not transmitted.  The remark FIBI shall not be included in any local dissemination of the report.
 
When a SPECI is not transmitted long-line, the later SPECI shall be transmitted long-line only when the
overall change between the last transmitted report and the current report satisfies the criteria for a SPECI.
If the SPECI is not transmitted long-line, the remark FIBI shall be appended to the report in the record of
observations.  The SPECI shall be disseminated locally.
 
Reports of Volcanic Eruption shall be disseminated, by any means possible, regardless of the delay. 
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CHAPTER 3
 

CERTIFICATION AND QUALITY CONTROL
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UVCVKQPU�RTKQT�VQ�CP[�FKUUGOKPCVKQP�QH�VJG�YGCVJGT�TGRQTV�KU�VJG�OQUV�KORQTVCPV�QH�CNN�SWCNKV[�EQPVTQN
QRGTCVKQPU���1PEG�CP�GTTQPGQWU�TGRQTV�JCU�DGGP�IKXGP�VQ�WUGTU��KV�KU�KORQUUKDNG�VQ�GPUWTG�VJCV
EQTTGEVKQPU�CTG�TGEGKXGF�D[�VJCV�UCOG�ITQWR�QH�WUGTU���6JGTGHQTG��CNN�QRGTCVKQPCN�YGCVJGT�TGRQTVKPI
UVCVKQPU�UJCNN�JCXG�CU�JKIJ�C�NGXGN�QH�RTG�FKUUGOKPCVKQP�SWCNKV[�EQPVTQN�RTQEGFWTGU�CU�RTCEVKECDNG�
6JKU�EJGEM�UJQWNF�EQPUKUV�QH�TGECNEWNCVKPI�EQORWVGF�FCVC��XGTKH[KPI�VJG�U[PVCZ�QH�VJG�TGEQTFGF
YGCVJGT�TGRQTVU��CPF�EQORCTKPI�VJG�TGEQTFGF�YGCVJGT�TGRQTV�CICKPUV�VJG�TGRQTVU�TGEQTFGF�QP�CP[
NQECN�FKUUGOKPCVKQP�FGXKEGU�

�
D� 2QUV�&KUUGOKPCVKQP�3WCNKV[�%QPVTQN���#NN�UWTHCEG�YGCVJGT�TGRQTVU�UJCNN�DG�EJGEMGF�CV�VJG�UKVG�HQT

GTTQTU�CHVGT�FKUUGOKPCVKQP�CPF�RTKQT�VQ�VJG�PGZV�YGCVJGT�TGRQTV���+H�RQUUKDNG��VJG�FKUUGOKPCVGF�TGRQTV
UJCNN�DG�EQORCTGF�YKVJ�VJG�QTKIKPCN�TGRQTV� VQ�XGTKH[�VJCV�PQ�GTTQTU�YGTG�IGPGTCVGF�FWTKPI�VJG
FKUUGOKPCVKQP�RTQEGUU�

��� 3WCNKV[�%QPVTQN�2GTHQTOGF�CV�%GPVTCN�.QECVKQPU
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�
+PUQHCT�CU�RQUUKDNG��CNN�CIGPEKGU�UJQWNF�KORNGOGPV�SWCNKV[�EQPVTQN�EJGEMKPI�CV�C�EGPVTCN�NQECVKQP�QP�C
VKOGN[�DCUKU���#IGPEKGU�UJCNN�FGXKUG�C�OGVJQF�VQ�RTQXKFG�HGGFDCEM�VQ�VJG�QDUGTXGT�KP�VJG�ECUG�QH�GTTQTU
FGVGEVGF�KP�OCPWCN�YGCVJGT�TGRQTVU�
�
��� %WUVQOGT�(GGFDCEM
�
#IGPEKGU�UJCNN�GPEQWTCIG�EWUVQOGTU�VQ�EQOOGPV�QP�VJG�RGTHQTOCPEG�QH�VJGKT�QDUGTXKPI�RTQITCOU���+P�VJKU
EQPVGZV��EWUVQOGTU�CTG�CP[QPG�WVKNK\KPI�VJG�FCVC�HTQO�VJG�RTQITCOU��
�
+V�KU�TGEQOOGPFGF�VJCV�CNN�RWDNKE�KUUWCPEGU�QH�KPHQTOCVKQP�QP�VJG�QDUGTXKPI�U[UVGOU�KPENWFG�CP�CFFTGUU
QH�VJG�QHHKEG�FGUKIPCVGF�VQ�RTQEGUU�EWUVQOGT�HGGFDCEM�
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CHAPTER 4
 OBSERVATIONAL RECORDS

 ��� )GPGTCN
�
#NN� OGVGQTQNQIKECN� FCVC� EQNNGEVGF� CU� RCTV� QH� VJG� UWTHCEG� YGCVJGT� QDUGTXCVKQP� RTQITCO� CTG� XCNWCDNG
KPHQTOCVKQP���%QPUGSWGPVN[��VJGUG�FCVC�TGSWKTG�TGVGPVKQP��UVQTCIG��CPF�CTEJKXCN�
�
��� 5EQRG
�
6JKU�EJCRVGT�RTGUETKDGU� VJG�OKPKOWO�UVCPFCTFU�HQT�OCKPVCKPKPI�C�TGEQTF�QH� VJG�QRGTCVKQPCN�UVCVWU�QH
YGCVJGT�TGRQTVKPI�UVCVKQPU�CPF�OCKPVCKPKPI�TGEQTFU�QH�UWTHCEG�YGCVJGT�TGRQTVU���$GECWUG�QH�VJG�NCUVKPI
XCNWG�QH�CNN�VJG�FCVC�EQNNGEVGF�KP�VJG�UWTHCEG�YGCVJGT�TGRQTVKPI�RTQITCO��CIGPEKGU�CTG�GPEQWTCIGF�VQ�FGXKUG
OGVJQFU�VQ�UVQTG�CU�OWEJ�QH�VJG�FCVC�CU�RQUUKDNG�YKVJKP�VJGKT�RJ[UKECN�CPF�HKPCPEKCN�EQPUVTCKPVU���$GECWUG
QH�VJG�IGPGTCNN[�EQOOQP�KPVGTGUV�KP�JKUVQTKECN�CPF�CTEJKXGF�FCVC��CIGPEKGU�UJCNN�RTQXKFG�TGEQTFU�VQ�VJG
0CVKQPCN�%NKOCVKE�&CVC�%GPVGT�
0%&%��
�
��� 6[RGU�QH�4GEQTFU
�
����� 5VCVKQP�+PHQTOCVKQP�(KNG���'CEJ�CIGPE[�UJCNN�GUVCDNKUJ�C�5VCVKQP�+PHQTOCVKQP�(KNG�HQT�GCEJ�UVCVKQP
WPFGT�VJGKT�LWTKUFKEVKQP���6JG�HKNG�UJCNN�DG�C�TGEQTF�QH�EJCTCEVGTKUVKEU�QH�GCEJ�UVCVKQP���6CDNG�����RTGUGPVU
C�NKUV�QH�FCVC�TGSWKTGF�HTQO�OQUV�UVCVKQPU���%QRKGU�QH�CNN�5VCVKQP�+PHQTOCVKQP�(KNGU�UJCNN�DG�CXCKNCDNG�WRQP
TGSWGUV�HTQO�VJG�TGURQPUKDNG�CIGPE[�YJGP�PGGFGF�VQ�KPVGTRTGV�YGCVJGT�TGEQTFU�HTQO�C�RCTVKEWNCT�UVCVKQP�
�

Table 4-1.  Content of Station Information File

Physical Characteristics

5VCVKQP�0COG .CVKVWFG�.QPIKVWFG 6[RG�QH�5VCVKQP
#KTRQTV�0COG %NKOCVQNQIKECN�'NGXCVKQP &GUETKRVKQP�QH
5VCVKQP�+FGPVKHKGT (KGNF�'NGXCVKQP ��5KIPKHKECPV
9/1�+PFGZ�0WODGT )TQWPF�'NGXCVKQP ��6QRQITCRJ[
6KOG�<QPG 5VCVKQP�'NGXCVKQP

Observation Schedule

6[RGU�QH 5EJGFWNG�HQT *QWTU�QH�1RGTCVKQP
��4GRQTVU �4GRQTVU

Observation Program

'NGOGPVU�1DUGTXGF 52'%+
.QPI�.KPG�%QOOWPK� 6TCPUOKVVGF�
;�0�
��ECVKQPU�%KTEWKVU

Sensor Data

5[UVGO�%QPHKIWTCVKQP .QECVKQP�QH�5GPUQTU 0QP�UVCPFCTF�UGPUQT
6[RGU�QH�5GPUQTU UKVKPI
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C� /CKPVGPCPEG�QH�5VCVKQP�+PHQTOCVKQP�(KNG���6JG�5VCVKQP�+PHQTOCVKQP�(KNG�UJQWNF�DG�ETGCVGF�QP�QT
DGHQTG�VJG�FCVG�QH�UVCVKQP�GUVCDNKUJOGPV�VQ�GPUWTG�VJG�VKOGN[�PQVKHKECVKQP�QH�VJG�UVCVKQP	U�GZKUVGPEG�
6JG�HKNG�UJCNN�DG�WRFCVGF�YJGP�CP[�FCVC�KP�6CDNG�����QT�KP�VJG�HKNG�EJCPIGU��QT�VJG�UVCVKQP�ENQUGU�
PQVKPI�VJG�FCVG�YJGP�GCEJ�EJCPIG�KU�KORNGOGPVGF���%QTTGEVKQPU�VQ�GTTQPGQWU�UVCVKQP�KPHQTOCVKQP
UJCNN�DG�PQVGF�CU�UWEJ��CNQPI�YKVJ�VJG�JKUVQTKECN�GZVGPV�QH�VJG�GTTQT���#IGPEKGU�UJCNN�GUVCDNKUJ
RTQEGFWTGU�VQ�GPUWTG�VJG�XCNKFKV[�QH�VJGKT�UVCVKQPU	�5VCVKQP�+PHQTOCVKQP�(KNGU���+V�KU�TGEQOOGPFGF
VJCV�VJG�EQPVGPV�QH�VJG�OQUV�TGEGPV�HKNG�DG�TGXKGYGF�CU�RCTV�QH�GCEJ�UVCVKQP�KPURGEVKQP�

�
D� 5VCVKQP�+PHQTOCVKQP�(KNG�CV�0%&%���#�EQR[�QH�VJG�5VCVKQP�+PHQTOCVKQP�(KNG�HQT�GCEJ�QDUGTXKPI

NQECVKQP�UJCNN�DG�UGPV� VQ�VJG�CIGPE[�ITQWR�TGRTGUGPVCVKXGU�
01##��7�5��0CX[��CPF�7�5��#KT
(QTEG��CV�VJG�(GFGTCN�%NKOCVG�%QORNGZ��#UJGXKNNG��0QTVJ�%CTQNKPC��CPF�OCFG�CXCKNCDNG�VQ�VJG
&1%�01##�0%&%���#�EQR[�QH�VJG�HKNG�UJCNN�DG�UGPV�YJGP�C�UVCVKQP�KU�GUVCDNKUJGF��YJGP�CP[�FCVC
NKUVGF�KP�6CDNG�����QT�KP�VJG�HKNG�EJCPIGU�QT�KU�EQTTGEVGF��CPF�YJGP�C�UVCVKQP�ENQUGU���6JKU�HKNG�UJCNN
DGEQOG�C�RCTV�QH�VJCV�UVCVKQP	U�CTEJKXGF�TGEQTF�

�
����� 4GVGPVKQP�QH�5VCVKQP�1DUGTXCVKQPCN�4GEQTFU���5VCVKQP�QDUGTXCVKQPCN�TGEQTFU�KPENWFG�TGIWNCTN[
QDUGTXGF�OGVGQTQNQIKECN�FCVC�HTQO�OCPWCN�UVCVKQPU�CPF�CWVQOCVGF�U[UVGOU���'CEJ�CIGPE[�UJCNN�FGHKPG
RTQEGFWTGU�HQT�TGVCKPKPI�CNN�QDUGTXCVKQPCN�TGEQTFU�KP�CEEQTFCPEG�YKVJ�CIGPE[�FCVC�TGVGPVKQP�CPF�CTEJKXCN
UEJGFWNGU�WPFGT�IGPGTCN�/'6#4�52'%+�IWKFGNKPGU�
�

C� 5JQTV�VGTO�5VQTCIG���5VQTCIG�QH�QDUGTXCVKQPCN�TGEQTFU�HQT���QT�OQTG�FC[U�KU�TGSWKTGF�VQ�CUUKUV�KP
UGPUQT�U[UVGO�OCKPVGPCPEG��CPF�XGTKHKECVKQP�QH�UGPUQT�U[UVGO�TGEQTFU�KP�VJG�GXGPV�QH�CP�CKTETCHV
OKUJCR�

�
D� .QPI�VGTO�4GVGPVKQP���'CEJ�CIGPE[�UJCNN�GUVCDNKUJ�RTQEGFWTGU�VQ�RTQXKFG�NQPI�VGTO�TGVGPVKQP�QH

CNN� QDUGTXCVKQPCN� TGEQTFU� HQT� �� [GCTU� VQ� UCVKUH[� TGSWKTGOGPVU� HQT� NQECN� UVWFKGU� CPF� VQ� UWRRQTV
NKVKICVKQP�

�
E� #TEJKXG�� � 6JG� &1%�01##�0%&%� KU� TGURQPUKDNG� HQT� CTEJKXKPI� QDUGTXCVKQPCN� TGEQTFU�� CU

PGEGUUCT[�� VQ� UCVKUH[� TGSWKTGOGPVU� VQ�OQPKVQT� VJG�0CVKQP	U� ENKOCVG�� � �#IGPEKGU� UJCNN� KPENWFG
RTQEGFWTGU�VQ�GPUWTG�VJG�FGNKXGT[�QH�QDUGTXCVKQPCN�TGEQTFU�VQ�VJG�CIGPE[�ITQWR�TGRTGUGPVCVKXGU

01##��7�5��0CX[��CPF�7�5��#KT�(QTEG��CV�VJG�(GFGTCN�%NKOCVG�%QORNGZ�

�
����� 5VCVKQP�5[UVGO�5GPUQT�%QPHKIWTCVKQP�4GEQTFU���'CEJ�CIGPE[�UJCNN�OCKPVCKP�KPHQTOCVKQP�CDQWV
EJCPIGU� KP� VJG�EQPHKIWTCVKQP�QH�GCEJ�UVCVKQP	U�U[UVGOU�UGPUQTU��CPF� KP� VJGKT�QRGTCVKQPCN�UVCVWU�� �6JKU
KPHQTOCVKQP�OC[�DG�EQNNGEVGF�CU�RCTV�QH�VJG�5VCVKQP�+PHQTOCVKQP�(KNG�QT�VJG�5VCVKQP�1DUGTXCVKQPCN�4GEQTFU
CPF��CU�UWEJ��OCKPVCKPGF��TGVCKPGF��CPF�CTEJKXGF�CU�QWVNKPGF�KP�VJG�RTGEGFKPI�5GEVKQPU�
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CHAPTER 5

WIND

5.1 General
 
Wind shall be measured in terms of velocity, a vector that includes direction and speed.  
 
5.2 Scope
 
This chapter prescribes the standards for observing and reporting wind data.
 
5.3 Wind Parameters
 
As used in this chapter, wind is the horizontal motion of the air past a given point and includes:
 

a. Direction.  The direction, in tens of degrees, from which the wind is blowing.
 

b. Speed.  The rate, in knots, at which the wind passes a given point.
 

c. Gusts.  The description of the variability of the wind speed.
 

d. Peak wind speed.  The maximum instantaneous wind speed measured.
 

e. Wind Shift.  A change in wind direction.
 
5.4 Wind Observing Standards
 
Wind direction, speed, and gusts shall be determined at all stations.  All other wind related parameters shall
be determined at designated stations.
 
5.4.1 Wind Direction.  The wind direction shall be determined by averaging the direction over a 2-minute
period.  When the wind direction sensor(s) is out of service, at designated stations, the direction may be
estimated by observing the wind cone or tee, movement of twigs, leaves, smoke, etc., or by facing into the
wind in an unsheltered area.
 
5.4.2 Variable Wind Direction.  The wind direction may be considered variable if, during the 2-minute
evaluation period, the wind speed is 6 knots or less.  Also, the wind direction shall be considered variable
if, during the 2-minute evaluation period, it varies by 60 degrees or more when the average wind speed is
greater than 6 knots.  
 
5.4.3 Wind Speed.  The wind speed shall be determined by averaging the speed over a 2-minute period.
At designated stations, Table 5-1 shall be used to estimate wind speeds when instruments are out of service
or the wind speed is below the starting speed of the anemometer in use.
 
5.4.4 Wind Gust.  The wind speed data for the most recent 10 minutes shall be examined to evaluate the
occurrence of gusts.  Gusts are indicated by rapid fluctuations in wind speed with a variation of 10 knots or
more between peaks and lulls.   The speed of a gust shall be the maximum instantaneous wind speed.
 
5.4.5 Peak Wind Speed.  Peak wind data shall be determined with wind speed recorders.  The peak wind
speed shall be the maximum instantaneous speed measured since the last routine METAR. 
 



(GFGTCN�/GVGQTQNQIKECN�*CPFDQQM�0Q�� &GEGODGT�����
���

Table 5-1.  Estimating Wind Speed

Knots Specification Knots Specification

<1 Calm; smoke rises vertically. 22-27 heard in overhead wires; umbrellas
Large branches in motion; whistling

used with difficulty.

1-3 28-33 inconvenience felt walking againstDirection of wind shown by smoke
drift not by wind vanes.

Whole trees in motion;

wind.

4-6 34-40Wind felt on face; leaves rustle; Breaks twigs off trees; impedes
vanes moved by wind. progress.

7-10 41-47 Slight structural damage occurs.Leaves and small twigs in constant
motion; wind extends light flag.

11-16 48-55Raises dust, loose paper; small Trees uprooted; considerable damage
branches moved. occurs.

17-21 crested wavelets form on inland 56-71 Widespread damage.
Small trees in leaf begin to sway;

waters.

5.4.6 Wind Shifts.  Wind data shall be examined to determine the occurrence of a wind shift.  A wind shift
is indicated by a change in wind direction of 45 degrees or more in less than 15 minutes with sustained
winds of 10 knots or more throughout the wind shift.
 
5.4.7 Wind Sensor Range, Accuracy, and Resolution.  The required range, accuracy, and resolution for
wind sensors are listed in Appendix C.
 
5.5 Wind Reporting Standards
 
5.5.1 Units of Measure and Resolution for Wind.  Wind direction and speed shall be reported in the
body of all observations.  Direction shall be reported in tens of degrees with reference to true north and speed
shall be reported in knots (see paragraph 12.6.5).
 
5.5.2 Calm Winds.  When no motion of air is detected, the wind shall be reported as calm (see paragraph
12.6.5.d).
 
5.5.3 Variable Wind Direction.  When the wind direction is variable, a variable wind entry shall be
reported as part of the wind group in the body of the report (see paragraphs 12.6.5.b and 12.6.5.c).
 
5.5.4 Wind Gust.  When a gust is detected within 10 minutes of the actual time of the observation, the
maximum instantaneous speed shall be reported (see paragraph 12.6.5.a).
 
5.5.5 Peak Wind Data.  The peak wind shall be reported in the remarks section whenever the maximum
instantaneous speed in knots (since the last METAR) is greater than 25 knots (see paragraph 12.7.1.d).
 
5.5.6 Wind Shifts.  The wind shift and the time of occurrence shall be reported in the remarks section (see
paragraph 12.7.1.e).
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5.6 Summary of Wind Observing and Reporting Standards
 
Table 5-2 summarizes the wind observing and reporting standards.
 

Table 5-2.  Summary of Wind Observing and Reporting Standards

Parameter Observing and Reporting Standard

Wind direction 2-minute average in 10 degree increments with respect to true north is
reported.

Wind speed 2-minute average speed in knots is reported.

Wind gust The maximum instantaneous speed in knots in the past 10 minutes is
reported.

Peak wind The maximum instantaneous speed in knots (since the last scheduled
report) shall be reported whenever the speed is greater than 25 knots.

Wind shifts Wind shift and the time the shift occurred is reported.
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CHAPTER 6
 VISIBILITY

 ��� )GPGTCN
�
8KUKDKNKV[�KU�C�OGCUWTG�QH�VJG�QRCEKV[�QH�VJG�CVOQURJGTG���#P�CWVQOCVGF��KPUVTWOGPVCNN[�FGTKXGF�XKUKDKNKV[
XCNWG� KU�C�UGPUQT�XCNWG�EQPXGTVGF� VQ�CP�CRRTQRTKCVG�XKUKDKNKV[�XCNWG�WUKPI�UVCPFCTF�CNIQTKVJOU�CPF� KU
EQPUKFGTGF� VQ� DG� TGRTGUGPVCVKXG� QH� VJG� XKUKDKNKV[� KP� VJG� XKEKPKV[� QH� VJG� CKTRQTV� TWPYC[� EQORNGZ�� � #
OCPWCNN[�FGTKXGF�XKUKDKNKV[�XCNWG�KU�QDVCKPGF�WUKPI�VJG��RTGXCKNKPI�XKUKDKNKV[��EQPEGRV���+P�VJKU�EJCRVGT��VJG
VGTO��RTGXCKNKPI�XKUKDKNKV[��UJCNN�TGHGT�VQ�DQVJ�OCPWCN�CPF�KPUVTWOGPV�FGTKXGF�XKUKDKNKV[�XCNWGU�
�
��� 5EQRG
�
6JKU�EJCRVGT�FGUETKDGU�VJG�UVCPFCTFU�HQT�QDUGTXKPI�CPF�TGRQTVKPI�XKUKDKNKV[�
�
��� 8KUKDKNKV[�2CTCOGVGTU
�
6JG�XKUKDKNKV[�RCTCOGVGTU�CTG�
�

C� 2TGXCKNKPI�XKUKDKNKV[���6JG�XKUKDKNKV[�VJCV�KU�EQPUKFGTGF�TGRTGUGPVCVKXG�QH�XKUKDKNKV[�EQPFKVKQPU�CV�VJG
UVCVKQP�� VJG� ITGCVGUV� FKUVCPEG� VJCV� ECP� DG� UGGP� VJTQWIJQWV� CV� NGCUV� JCNH� VJG� JQTK\QP� EKTENG�� PQV
PGEGUUCTKN[�EQPVKPWQWU�

�
D� 5GEVQT�XKUKDKNKV[���6JG�XKUKDKNKV[�KP�C�URGEKHKGF�FKTGEVKQP�VJCV�TGRTGUGPVU�CV�NGCUV�C����FGITGG�CTE�QH

VJG�JQTK\QP�EKTENG��
�

E� 5WTHCEG�XKUKDKNKV[���6JG�RTGXCKNKPI�XKUKDKNKV[�FGVGTOKPGF�HTQO�VJG�WUWCN�RQKPV�QH�QDUGTXCVKQP�
�

F� 6QYGT� XKUKDKNKV[�� � 6JG� RTGXCKNKPI� XKUKDKNKV[� FGVGTOKPGF� HTQO� VJG� CKTRQTV� VTCHHKE� EQPVTQN� VQYGT

#6%6��CV�UVCVKQPU�VJCV�CNUQ�TGRQTV�UWTHCEG�XKUKDKNKV[�

�
��� 8KUKDKNKV[�1DUGTXKPI�5VCPFCTFU���8KUKDKNKV[�OC[�DG�OCPWCNN[�FGVGTOKPGF�CV�GKVJGT�VJG�UWTHCEG��VJG
VQYGT�NGXGN��QT�DQVJ���+H�XKUKDKNKV[�QDUGTXCVKQPU�CTG�OCFG�HTQO�LWUV�QPG�NGXGN��G�I���VJG�CKTRQTV�VTCHHKE
EQPVTQN�VQYGT��VJCV�NGXGN�UJCNN�DG�EQPUKFGTGF�VJG��WUWCN�RQKPV�QH�QDUGTXCVKQP��CPF�VJCV�XKUKDKNKV[�UJCNN�DG
TGRQTVGF�CU�UWTHCEG�XKUKDKNKV[���+H�XKUKDKNKV[�QDUGTXCVKQPU�CTG�OCFG�HTQO�DQVJ�NGXGNU��VJG�XKUKDKNKV[�CV�VJG
VQYGT�NGXGN�OC[�DG�TGRQTVGF�CU�VQYGT�XKUKDKNKV[�
�8KUKDKNKV[�OC[�DG�CWVQOCVKECNN[�FGVGTOKPGF�D[�UGPUQTU�QRGTCVKPI�KP�CEEQTFCPEG�YKVJ�VJG�(GFGTCN�5VCPFCTF
#NIQTKVJOU� HQT� #WVQOCVGF�9GCVJGT�1DUGTXKPI� 5[UVGOU�7UGF� HQT� #XKCVKQP� 2WTRQUGU�� � 6JKU� XKUKDKNKV[
CNIQTKVJO�ECNEWNCVGU�C�OGCP�XKUKDKNKV[�YJKEJ�KU�VJG�UGPUQT�GSWKXCNGPV�QH�RTGXCKNKPI�XKUKDKNKV[���6JG�XKUKDKNKV[
FCVC�FWTKPI�VJG�RGTKQF�QH�QDUGTXCVKQP�CTG�GZCOKPGF�VQ�FGVGTOKPG�KH�XCTKCDNG�XKUKDKNKV[�UJCNN�DG�TGRQTVGF�
�
����� 1DUGTXKPI�5KVGU���9JGTG�VJG�QDUGTXGT	U�XKGY�QH�VJG�JQTK\QP�KU�QDUVTWEVGF��VJG�QDUGTXGT�UJCNN�OQXG
VQ�CU�OCP[�NQECVKQPU�CU�PGEGUUCT[�CPF�RTCEVKECDNG�YKVJKP�VJG�VKOG�CNNQVVGF�HQT�VJG�QDUGTXCVKQP�VQ�XKGY�CU
OWEJ�QH�VJG�JQTK\QP�CU�RQUUKDNG���+P�VJKU�TGURGEV��PCVWTCN�QDUVTWEVKQPU��UWEJ�CU�VTGGU��JKNNU��GVE���CTG�PQV
QDUVTWEVKQPU�VQ�VJG�JQTK\QP���6JGUG�PCVWTCN�QDUVTWEVKQPU�FGHKPG�VJG�JQTK\QP�
�
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