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FOREWORD

The Federal Aviation Administration (FAA) recognizes that the aviation weather system is a national
system and that continued safe and efficient air transportation requires FAA commitment and leadership
to aviation weather services. This order provides the practices and procedures to make weather
observations an important part of the FAA’s overall weather services.

The practices and procedures set forth in this order apply to all FAA personnel, FAA-contract personnel,
and Non-Federal Observer personnel who provide aviation weather observation services. These
personnel are required to be familiar with the provisions of this order that pertain to their observational
responsibilities and to exercise their judgment if they encounter situations not covered by this order.

A7 fend

Bill G. Peacock
Director of Air Traffic
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CHAPTER 1. INTRODUCTION

1-1. PURPOSE

This order prescribes aviation surface
weather observing procedures and practices
applicable to all FAA and FAA-contract
personnel engaged in taking and reporting
aviation surface observations, including
Limited Aviation Weather Reporting
Stations (LAWRS) personnel, Non-Federal
Observation (NF-OBS) Program personnel,
as well as United States Coast Guard
(USCQG) personnel as a component of the
Department of Homeland Security (DHS).
This order includes practices and procedures
for both manual and automated observation
locations. Also included are practices and
procedures for augmentation of automated
observations and backup information in the
event of system failure, erroneous or non-
representative data. These procedures and
practices are intended to provide a
framework for identifying meteorological
phenomena of importance to aviation and
reporting their occurrence.

1-2. DISTRIBUTION.

This order is distributed to select offices in
Washington Headquarters; Air Traffic
Organization — Terminal Service Areas,
Office of Operations Planning, NAS
Weather Office, Flight Standards Service,
The Mike Monroney Aeronautical Center,
The William J. Hughes Technical Center,
the USCG Elizabeth City Facility, the
Department of Defense, all terminal air
traffic field facilities, all Alaska flight
service stations, FAA-contract weather, and
the National Weather Service (NWS).

1-3. CANCELLATION

Order 7900.5A, Surface Weather
Observing - METAR, dated July 1, 1996, is
canceled.

1-4. EFFECTIVE DATE
This order is effective December 1, 2005.

1-5. EXPLANATION OF CHANGES
This change incorporates revisions that have

occurred since the order was last revised on
May 11, 2001. This change:

a. Updates the office of
primary responsibility.

b. Updates distribution in
accordance with the new Air Traffic
Organization.

c. Updates the USCG to a
component of DHS.

d. Revises the frequency
of snow depth measurements.

e. Clarifies what is used to
determine water equivalency of snow.

1-6. ABBREVIATIONS AND
ACRONYMS

Appendix A, Abbreviations and Acronyms,
contains abbreviations and acronyms used
within this order.

1-7. RELATIONSHIP TO FMH-1 AND
OTHER DOCUMENTS

a. Federal Meteorological
Handbook No. 1, Surface Weather
Observations and Reports (FMH-1).
FMH-1 prescribes surface weather
observing standards applicable to all federal
agencies engaged in taking and reporting
surface aviation observations. FMH-1 also
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prescribes the standard reporting and coding
procedures used in the surface aviation
observation.  Order 7900.5B prescribes the
procedures and practices to be followed by FAA,
FAA-contract and NF-OBS personnel for the
observing, reporting, and coding of surface
observations which meet the federal standards.
A brief description of the NF-OBS program is
provided in Appendix B, Non-Federal Observa-
tion (NF-OBS) Program. This order comple-
ments, but does not change, the standards
contained in FMH-1.

b. The NWS Observing Handbook
No.7, Surface Observations, (WSOH-7).
WSOH-7 provides procedures and practices for
NWS and NWS-contract personnel which are
similar to those in this order.

c. Automated Weather Observing
Systems Handbooks. A partial listing of the
applicable handbooks necessary to operate the
various automated weather observing systems
includes:

(1) Federal Aviation Administra-
tion, Operator Instructions, Automated Weather
Observing System (AWOS), Augustl, 1994,
U.S. Department of Transportation, Washington,
D.C.

(2) Federal Aviation Administra-
tion, ASOS Ready Reference Guide (latest
versions).

1-8. APPLICABILITY OF PROCEDURES
AND PRACTICES

a. Applicability. Except for LAWRS,
the procedures and practices in this order apply
to all facilities which have the capability to
comply with the stated procedure or practice.
Some procedures and practices vary at LAWRS
sites. These differences are indicated throughout
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the order where applicable. LAWRS observers
shall comply with all the standard procedures
and practices, except for these specifically
indicated differences. Those sections which are
not applicable to LAWRS are marked NA
LAWRS in bold type after the section title.
Similarly, sections which apply only to LAWRS
are indicated with ONLY LAWRS. LAWRS
requirements are excerpted in Appendix C,
LAWRS Requirements. At an automated site
ranked as Service Level C, the basic weather
observing requirements are the same as a
LAWRS observation. LAWRS observers are not
required to back up the observation if measuring
or observing equipment is not available.

b. Conflicting Information. In case of
conflicting information, the procedures and
practices in this order take precedence.
However, any applicable FAA air traffic orders
take precedence over any procedures or practices
in this order which are in conflict.  Such
conflicts should be brought to the attention of the
originator of this order.

c. Terminology. Throughout this order,
the following terminology applies:

(1) “Shall” indicates a procedure or
practice which is mandatory at all applicable
facilities.

(2) “Should” indicates a procedure
or practice which is recommended at all
applicable facilities.

(3) “May” indicates a procedure or
practice which is optional.

(4) “Will” indicates futurity; it is
not a requirement to be applied to current
practices.
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d. Unforeseen Requirements. No set of
procedures and practices can cover all
possibilities in weather observing. The observer
shall use good judgment, adhering as closely as
possible to this order, to describe phenomena not
adequately covered by specific instructions.
Suggestions for possible changes in procedures
and practices to cover such situations may be
made through appropriate channels.

e. Designated Stations and Service
Standards. Throughout this order the phrase
“designated stations” appears. This refers to
facilities that have been instructed by the FAA to
perform a specified task that is not required to be
performed at all facilities. In many cases, a
facility may be designated to perform a specified
task based on the service standards set for an
airport. See Appendix D, Service Standards.

f. Regional, Field Office and Facility
Procedures. The procedures in this order are the
minimum requirements. Needs at the service area
office and especially at the local level may
dictate additional requirements. Service area or
field offices may coordinate these additional
requirements with the Terminal Services, Safety
Operations and Support, Contract Weather
Observation, (ATO-T), although it is not
required.

7900.5B

1-9. USER RESPONSIBILITIES

Employee participation in directive writing and
upkeep activities is encouraged. Any user who
finds a subject matter conflict, an error, obsolete
information or who would like to make
recommendations or suggestions, should notify
Safety Operations and Support, in writing. FAA
Form 1320-19, Directive Feedback Information,
is available for this purpose. If clarification or
correction is urgently needed, you may call
Safety Operations and Support for guidance, but
you should also use the FAA Form 1320-19 as a
follow-up to verbal conversation.

1-10. CHANGING THE ORDER

Changes, additions, deletions, and corrections
will be issued as necessary. These changes will
be issued by the Director of Terminal Safety and
Operations ~ Support,  Contract =~ Weather
Observation, Attn: ATO-T, FAA.

1-11. MAINTAINING THE ORDER

Each facility shall maintain a copy of the order,
complete with changes and supplements for
reference purposes. When inserting changes to
the order, enter the number, effective date,
initials, and date entered on the inside cover of
this order.

Page 3 (and 4)
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CHAPTER 2. GUIDELINES

2-1. INTRODUCTION

This chapter describes the types of aviation
surface weather observing facilities for which
the FAA may have responsibility or oversight.
This chapter also describes the various types of
surface weather reports, including the Aviation
Routine Weather Report (METAR) and
Aviation Selected Special Weather Report
(SPECI), and FAA guidelines regarding the
content of each of these types. Also presented
are general guidelines regarding augmentation
and backup of automated observations. Lastly,
this chapter presents FAA guidelines on the
certification of observers.

2-2. TYPES OF STATIONS

The generic types of stations that take aviation
weather observations are defined as follows:

a. Automated Station. A facility
equipped with an automated surface weather
observing system that prepares the observation
without a certified observer on duty. The
various types of automated stations are
described in Chapter 4, General Procedures at
Automated Weather Stations.

b. Augmented Station. A facility with
an automated surface weather observing system
that prepares the METAR/SPECI with a
certified observer on duty capable of adding
operationally significant weather information to
the observation. The observer is completely
responsible for the observation, even though the
automated weather observing system generates
the report. At facilities where augmentation is
not available full time, the facility is classed as
automated during the non-augmented periods.

c. Manual Station. A facility where
certified weather observers are responsible for
observing, evaluating and preparing the
METAR/SPECI. At these facilities, various
degrees of automated sensors and/or other
automated equipment may be available.
However, the observer is completely responsible
for the METAR/SPECIL

d. Towered Station. Any facility with
an air traffic control tower operated by the FAA
or operated under an FAA contract.

e. Non-Towered Station. Any facility
without an FAA or FAA contract air traffic
control tower.

f. Limited Aviation Weather Report-
ing Station (LAWRS). A facility where
observations are taken, prepared and transmitted
by certified FAA or FAA-contract control tower
personnel or Flight Service Station personnel on
a limited basis to support aviation requirements.
At these facilities, various degrees of automated
sensors and/or other automated equipment may
be available. However, when the facility is
open, the LAWRS observer is completely
responsible for the METAR/SPECI. At an
automated site ranked as Service Level C, the
basic weather observing requirements are the
same as a LAWRS observation.

g. Flight Service Station. Throughout
this order, the term Flight Service Station (FSS)
refers to any Flight Service Station, Automated
Flight Service Station (AFSS), Auxiliary Flight
Service Station, or former FSS airport facility
which has been directed by FAA headquarters or
service area office to provide the observing,
augmentation or backup service indicated.
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h. Supplementary Aviation Weather
Reporting Station (SAWRS). This program is
maintained by the NWS. To obtain more
information, contact the nearest NWS Weather
Forecast office.

i. Non-Federal Observing (NF-OBS)
Station. A program in which Non-Federal
observers such as Non-Federal control tower
(NFCT) controllers, airline personnel or fixed
base operator (FBO) personnel may enter into an
agreement with the appropriate FAA region to
provide backup and augmentation of the
Automated Surface Observing System (ASOS).
NF-OBS observers are certified by NWS. At
these facilities, various degrees of automated
sensors and/or other automated equipment may
be available. However, when on duty, the
NF-OBS observer shall provide backup and
augmentation in accordance with their NF-OBS
agreement. Program establishment is contained
in  Appendix B, Non-Federal Observing
(NF-OBS) Program, and responsibilities are
described in Chapter 4, General Procedures at
Automated Weather Stations.

j- A-Paid Station. A facility where
contract observers take only hourly observations
(METAR). SPECI observations are not taken at
these facilities.

2-3. GENERAL TYPES OF
OBSERVATIONS

There are two general types of surface
observations:

a. Automated Observation. Any
observation which has been evaluated, prepared
and transmitted by an automated observing
system without human intervention. The
automated observing systems to which this order
applies include only Automated Surface
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Observing Systems (ASOS) and the Automated
Weather Observing Systems (AWOS).

(1) Augmentation. Any automated
observation to which additional weather
information has been manually added that is
beyond the capabilities of the automated
weather observing system and/or is deemed
operationally significant. The guidelines
concerning augmentation are presented in
paragraph 2-4.

(2) Backup. A method of provid-
ing an observation, part of an observation,
documentation, or communication of an
observation at selected sites when the primary
method is unavailable or non-representative.
The guidelines concerning manually provided
backup information are presented in para-
graph 2-5, Backup Requirements.

b. Manual Observation. Any observa-
tion for which the human observer observes,
evaluates, prepares, records, and transmits the
observation without the use of an automated
observing system. The guidelines for manual
observations are presented in Chapter 7, General
Procedures for Manual Observations.

2-4. AUGMENTATION REQUIREMENTS

Certified observers are responsible for the
completeness and accuracy of the weather
observation. Automated weather observing
systems are, by design, viewing a smaller area
than a human observer. Therefore, the observer
is responsible for providing additional
information that covers a larger area, when
operationally significant.  Augmentation of
automated observations shall be provided in
accordance with the guidelines presented in the
following subsections and as specified for the
station’s service level standard (Appendix D,
Service Standards). Separate guidelines are
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presented for the two general types of automated
weather observing systems: ASOS and AWOS.
Procedures and practices to be followed to
accomplish the required augmentation are
presented in Chapter 4, General Procedures at
Automated Weather Stations, and Chapter 5,
Augmentation at Automated Weather Stations.

a. Control Tower with ASOS.

(1) Control Tower without a
Surface-Based Observer. At facilities with a
control tower and with ASOS, but without a
surface-based observer on duty, the tower
observer shall provide augmentation of the auto-
mated observation. This augmentation shall
include, but not be limited to:

(a) thunderstorm

(b) tornadic activity (includ-
ing tornado, waterspout and funnel cloud)

(¢) hail
(d) virga
(e) volcanic ash

(f) any weather elements con-
sidered operationally significant by the observer

(2) Control Tower with a
Surface-Based Observer. At facilities with a
control tower, with ASOS and with a surface-
based observer on duty, the surface-based
observer shall provide augmentation of the auto-
mated observation. This augmentation shall
include, but not be limited to the requirements
contained in Service Standards for that level of
airport (see Appendix D, Service Standards). At
these facilities, the control tower shall routinely
provide tower visibility when applicable.

7900.5B

b. Facilities without Control Towers
with ASOS. At these facilities, augmentation
shall be the responsibility of the co-located
Flight Service Station or contract weather
observer (CWO) at designated stations. This
augmentation shall include, but not be limited
to:

(1) thunderstorm

(2) tornadic activity (including
tornado, waterspout, and funnel cloud)

(3) hail
(4) virga
(5) volcanic ash

(6) any weather elements
considered operationally significant by the
observer

c. Facilities with AWOS. At these
facilities, the observation shall be the responsi-
bility of the surface-based observer if one exists.
At towered sites without a surface-based
observer, the observation shall be the responsi-
bility of the LAWRS observer. (Note: Augmen-
tation is not possible at AWOS facilities without
an operator interface device.) (Appendix E,
METAR User Aids, contains a quick reference
for METAR codes.) The augmentation pro-
vided by the observer shall be manually entered
into the system for transmission via the operator
terminal keyboard. If a “hot key” is not
available for a particular augmentable element,
the augmentation entries shall be manually
entered into the remarks portion of the observa-
tion and shall be limited to 80 characters
including spaces. The following elements shall
be provided:
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(1) Thunderstorms.

(2) Precipitation occurring at the
point of observation, limited to type plus
intensity. Allowable reports are listed in Figure
6-6, Backup and Augmentation Weather and
Obscurations, and in Appendix E, METAR User
Aids.

(3) Obscurations (alone or in com-
bination with precipitation) at the point of
observation. Allowable reports are listed in
Figure 6-6 and in appendix E.

(4) Operationally significant, local-
ized weather conditions, not listed above, as
follows:

(a) hail
(b) virga

(c) tornadic activity* (in-
cludes tornado, waterspout, or funnel cloud)

(d) volcanic ash*

(e) any weather elements
considered operationally significant by the
observer

Note: Only those episodes of weather phe-
nomena listed above that are occurring within a
five mile radius of the airport, and/or that pose
an operational hazard for aircraft in the airport
area shall be reported. Weather phenomena
marked with an asterisk (*) shall be reported
immediately using the AWOS manual observa-
tion mode for entry and transmission. Because
AWOS can only produce observations for long-
line transmission every 20 minutes, these
observations will go out as a METAR, but will
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be available for local operations via the one-
minute data mode.

2-5. BACKUP REQUIREMENTS

a. Situations Requiring Backup.
Certified observers are responsible for the
completeness and accuracy of the weather
observation. If the complete automated obser-
vation is unavailable due to sensor/system
malfunction, communications failure, and/or
non-representative data, backup information
shall be provided in accordance with the guide-
lines in the following subsections. Backup
refers to the observer providing the same
reporting capability as that provided by the
automated weather sensor, consistent with
service level standards specified in Appendix D,
Service Standards.  Backup information is
required for long-line dissemination for terminal
forecast (TAF) production and for local, ground-
to-air dissemination to legally sustain local
operations at the airport. The “failure” modes
mentioned above are defined as follows:

(1) Sensor/system  Malfunction.
One or more sensors or the entire observing
system is(are) not reporting data (for any
reason). Provide manual backup and make
appropriate maintenance notifications.

(2) Communications Failure. The
automated weather observing system and/or
long-line communications are malfunctioning,
thereby preventing the entry and/or transmission
of the observation over long-line networks.
When it is apparent that observations are not
being transmitted, relay the observations to the
tie-in FSS and notify the appropriate office for
outage notification.

(3) Non-representative Data. The
sensor 1s reporting data, but the data are
incorrect, or the sky condition, visibility and/or
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present weather sensor(s) is/are accurately
reporting conditions in the vicinity of the sensor,
but those conditions are not representative of
prevailing conditions for the operating areas of
the airport and are considered operationally
significant. When this occurs, provide manual
backup. Outage notification is not required.

b. Level of Support. The information
specified in these guidelines is the minimum
required for each of the situations discussed in
the following subsections. The FAA may
specify additional information beyond this mini-
mum. The observer is encouraged to add any
other appropriate remarks. Procedures and prac-
tices to provide the required backup information
are presented in Chapter 6, Backup Require-
ments at Automated Weather Stations.

c¢. Communications. Automated
weather observing system failure may or may
not include loss of long-line communications,
local communications, or both. The level of
backup information to be provided depends on
the status of such communications and whether
the information is required for long-line or local,
ground-to-air dissemination.

d. Equipment for Backup Observa-
tions. Weather observing equipment should be
maintained to allow certified observers to
perform backup responsibilities in the event of
an automated sensor failure. Air Traffic
managers shall coordinate with the Service Area
Office, local Technical Operations SMO, and
the appropriate NWS regional office prior to
initiating action to decommission weather
observing equipment.

7900.5B

2-6. LONG-LINE BACKUP
REQUIREMENTS

Details on the procedures to provide backup are
in Chapter 6, Backup Requirements at Auto-
mated Weather Stations. This paragraph speci-
fies the type of minimum backup for various
types of facilities.

a. LAWRS Towers. At LAWRS
towers, certified air traffic control specialists
(ATCS) shall provide the backup information
for long-line transmission which is listed in this
section. The required information shall be
entered into the automated weather observing
system via the operator interface device. The
following information shall be provided at a
minimum:

(1) Wind
(2) Visibility to 10 miles

(3) Present weather and obstruc-
tions to vision (see Figure 6-6 for required
elements)

(4) Sky condition to 12,000 feet
(5) Temperature/Dew Point
(6) Altimeter setting

(7) Required remarks and opera-
tionally significant remarks as deemed
appropriate (Note: Precipitation of unknown
form may be reported only if the automated
sensor is operational and is reporting
precipitation of unknown form. However, if the
observer can determine the type of precipitation,
it should be reported using the allowable
elements listed in Figure 6-6, Backup and
Augmentation Weather and Obscurations.)
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b. Non-LAWRS Towers with a
Surface-Based Observer. At non-LAWRS
towers with a surface-based observer, the
surface-based observer shall provide at a
minimum the backup information for long-line
transmission according to the requirements
contained in the Service Standards for the
service level of the airport. Backup shall also
include required remarks and operationally
significant remarks as deemed appropriate by
the observer. At these facilities, tower
personnel shall routinely provide tower visibility
information to the surface-based observer as
required.

c. Non-Towered Facilities with a
Surface-Based Observer. At all non-towered
facilities, the surface-based observer shall
provide the backup information required by the
Service Standards for the service level of the
airport. At all facilities with an operator
interface device, the required information shall
be entered into the automated weather observing
system via the operator interface device.
Backup shall also include required remarks and
operationally significant remarks as deemed
appropriate by the observer.

2-7. CERTIFICATION OF PERSONNEL
AND CURRENCY REQUIREMENTS

Prior to assuming full responsibility for taking
any type of surface observation or any part
thereof, each person shall be certified. The
NWS is responsible for certifying all civilian
weather observers in one or more of the
following observer types:

a. NWS and FAA observers
b. LAWRS observer

c. Tower visibility observer
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d. SAWRS observer

e. A-paid observer

Definitions of these types are presented in
paragraph 4-2, Definitions. Currency require-
ments are in Order 3120.4, Air Traffic Technical
Training.

2-8. TYPES AND CONTENT OF
METAR/SPECI OBSERVATIONS

The METAR is the primary code format used in
the United States to satisfy requirements for
reporting surface meteorological data. The
METAR may be prepared by automated weather
observing systems (with or without augmen-
tation) or by certified weather observers. These
data are primarily reported in an alphanumeric
coded format for aviation users. A complete
METAR contains the type of report, station
identifier, date/time of observation, and whether
the report is automated (AUTO) or corrected
(COR). Weather phenomena in the METAR
include wind, visibility, runway visual range
(RVR) (at designated sites), present weather,
sky condition, temperature, dew point, and
altimeter setting (collectively referred to as “the
body of the report”). In addition, significant
information elaborating on data reported in the
body of the report, or coded and plain language
data not included in the body of the report, may
be appended to the report in a section referred to
as “remarks.” However, the content varies
according to the type of weather station and the
automated weather observing system used. (See
Figure 15-1, Content of METAR/SPECIL.)
Many parts of the remarks section are not
required at FAA facilities. The METAR is a
scheduled observation. At manual stations, it is
taken between 45 and 59 minutes past the hour.
METARs are scheduled on the hour at ASOS
sites and every 20 minutes at AWOS sites
starting at H+00. A SPECI is an unscheduled
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observation taken when there is a significant
change in the observation since the previous
METAR observation was taken or if an aircraft
mishap has occurred. If an aircraft mishap
occurs close to a scheduled METAR, then it
would be transmitted as a METAR. SPECI
criteria are applicable only to stations that have
the capability of evaluating the event. If it is
time for a METAR to be issued, and SPECI
observation criteria are met, the observation will
remain designated as a METAR. SPECI
observations are not issued at AWOS sites
because METARs are issued every 20 minutes.
(There are some rare exceptions to this rule.)
The criteria for taking SPECI observations are
given in Chapter 7, General Procedures for

7900.5B

Manual Observations.  Figure 2-1, Guide to
Contents of Automated and Manual Aviation
Routine Weather Reports (METAR) and
Aviation Selected Special Weather (SPECI)
Observations, summarizes the weather elements
that are available at automated observing
systems with precipitation discrimination capa-
bility (AO2), and those without precipitation
discrimination capability (AO1). The precipita-
tion discrimination capability indicator, AO1 or
AQ2, is included in the remarks section of the
applicable METAR or SPECI report. This
figure also shows the additional elements that
are available when an observer is present to add
information that is beyond the capabilities of the
automated observing system (augmentation).
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Element of METAR/SPECI Report(s)

Augmented Augmented
Type of Station: AO1 AO1 AO2 AO2 Manual

Type of Observation: M S' M  S' M s M s M S
Type of Report X X X ' X X X X X
Station Identifier X X X ' X X X X X
Date/Time X X X X X X X X
Report Modifier (AUTO or COR) = X X x xt xt xt x
Wind Direction, Speed, Character X X X X X X X X
Visibility X X X X X X X X
Runway Visual Range D D D D D
Present Weather” D X ' X X X X X
Sky Condition
< 12,000 feet X X X X X X X X
> 12,000 feet D D X X
Temperature X X X X X X X X
Dew Point X X X X X X X X
Altimeter Setting X X X X X X X X
Remarks: Group 1 - Automated,
Manual, and Plain Language
Volcanic Eruptions X X X X X
Tornadic Activity X X X X X
Type of Automated Station (AO1, X X X ' X X X
AO2)
Peak Wind X X X X X
Wind Shift X X X X X X
Tower or Surface Visibility D D D D D D D D
Variable Prevailing Visibility X X X X X X X X
Sector Visibility X D D X X
Visibility at Second Location D D D D D D
Lightning X D D D D X X
Time of Beginning/Ending of X X X’ D X
Precipitation
Time of Beginning/Ending of X X X X X X
Thunderstorms
Thunderstorm Location X X X X X
AO1 - Automated station does not have precipitation discrimination capability
AO2 - Automated station has precipitation discrimination capability
AUTO - Appears in weather report of automated system when observer is not logged on
M - METAR
S - SPECI
X - Indicates elements included at all stations
D - Indicates elements included only at designated stations

Footnote 1: All hourly reports are METAR, all others are SPECIs except AWOS which are all METAR.
Footnote 2: Automated stations report only a limited set of present weather and obstruction to vision elements.
Footnote 3: ALDARS sites only.

Footnote 4: “COR” only.

Footnote 5: Report if precipitation caused the SPECI.

Figure 2-1. Guide to Contents of Automated and Manual Aviation Routine Weather Reports (METAR)

Page 12

and Aviation Selected Special Weather (SPECI) Observations (continued on next page)



5/11/01

Element of METAR/SPECI Report(s)

Type of Station:  AO1
Type of Observation: M S

Hailstone Size

Virga

Variable Ceiling Height X
Obscurations’

Variable Sky Condition

Significant Cloud Types

Ceiling Height at Second Location

Pressure Rising/Falling Rapidly D
Sea-level Pressure

Aircraft Mishap

No SPECI Reports Taken

Snow Increasingly Rapidly

Other Significant Information

Remarks: Group 2 - Additive and
Automated Maintenance Data

Hourly Precipitation Amount D
Ice Accretion

3-6 Hour Precipitation Amount® D
24-Hour Precipitation D
Depth of Snow on Ground

Water Equivalent of Snow on Ground

Cloud Types

Duration of Sunshine

Hourly Temperature and Dew Point

6-Hourly Maximum Temperature
6-Hourly Minimum Temperature
24-Hour Max/Min Temperature

wlleliw]

3-Hourly Pressure Tendency
Sensor Status Indicators
Maintenance Indicator

AO1 -
AO2 -
AUTO -
M -
S -
X -
D -

Footnote 1:
Footnote 2:

Footnote 3:

Automated station does not have precipitation discrimination capability
Automated station has precipitation discrimination capability

Augmented
AO1

M 2

wllw]

wlleliw]

wlleliw]

Sl

AO2

M

SIS X% T

DD PR R R R R

Sl

X
X
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Augmented
AO2 Manual

M s M S
D D X X
X X X X
X X X X
D D X X
D D X X
D D X X
D D
X X
X X D
X X X X

D
D D X
D D D D
X
X X
X D
X D
D D

D
X D
X D
X D
X D
X D
X X
X X

Appears in weather report of automated system when observer is not logged on

METAR
SPECI
Indicates elements included at all stations

Indicates elements included only at designated stations
All hourly reports are METAR, all others are SPECIs except AWOS which are all METAR.
Automated stations report only a limited set of present weather and obstruction to

vision elements.

3-Hour precipitation amounts required at designated stations only.

Figure 2-1. Guide to Contents of Automated and Manual Aviation Routine Weather Reports (METAR)

and Aviation Selected Special Weather (SPECI) Observations (concluded from previous page)
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CHAPTER 3. GENERAL PROCEDURES

3-1. INTRODUCTION

This chapter prescribes procedures and practices
applicable to all facilities and to all types of
observations.

3-2. DEFINITIONS

a. Aircraft Mishap. Aircraft mishap is
an inclusive term to denote the occurrence of an
aircraft accident or incident.

b. Coordinated Universal Time (UTC).
UTC is the time in the zero degree meridian time
zone, also commonly known as Zulu (Z) time.

c. Local Standard Time (LST). LST is
a time based on the geographic location of the
facility in one of the legally established time
zones of the globe.

d. Standard Time of Observation. The
standard time of observation is the hour to which
a METAR observation applies.

e. Aviation Routine Weather Report
(METAR). A METAR is a measurement or
evaluation of meteorological elements that
describe the state of the atmosphere at the
surface location(s) where the observation is
taken. METAR is a scheduled observation.

f. Aviation Selected Special Weather
Report (SPECI). A SPECI is a weather
observation that is reported at other than a
scheduled time. SPECI shall be taken when any
of the criteria for a special observation is
observed or detected.

3-3. AVIATION WEATHER OBSERVING
LOCATIONS

Surface weather observation locations shall make
routine reports at fixed intervals (METAR
reports). Where the capability exists, the routine
reports shall be supplemented by non-routine
reports (SPECI). The observing location is
defined as the point or points at which the
various elements are observed. In cases where
all the measurements are taken at the same point,
an observation will be regarded as having a
single location. In cases where the various
sensors are located to obtain acceptable
exposure, the observation location will be
regarded as varying with the individual elements
in an observation. Normally, multiple observing
points are confined to an area within about
2 miles of the station. Weather reports from
manual stations may also contain information on
phenomena occurring at other than the location
of the observation. For example, at a large
airport the observation location may be defined
as follows:

a. For elements such as clouds, pre-
vailing visibility, present weather, and obscur-
ations, the observing location may be coincident
with the observer's physical location or it may be
the touchdown area of the primary runway.

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

c¢. For cloud height and ceiling, the

observing location may be a point near the
approach end of a runway.
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d. For the location of lightning, the
observing point may be the Airport Reference
Point (ARP). The ARP is a permanent airport
reference point defined by a latitude/longitude.

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

f. Regardless of observing location or the
locations of the sensors, there shall be only one
observation disseminated long-line for an airport.
If applicable, a report from a commissioned
ASOS shall be designated as the weather obser-
vation for that airport. A report from a commis-
sioned AWOS may also be designated as the
weather observation for an airport. When the air
traffic control facility is not in operation, these
systems will be operated in the fully automated
mode as the weather observation source.

3-4. GENERAL OBSERVING PRACTICES

The general observing practices specified in the
following subsections apply to personnel taking
either full manual, augmented, backup, or tower
visibility observations. They do not necessarily
apply to the automated portions of observations,
which are controlled by system software.

a. Order of Observing. Elements
having the greatest rate of change shall be
evaluated last. When conditions are relatively
unchanging, the observer shall evaluate the
elements outdoors first, and then evaluate the
elements indoors, with pressure being the last
element evaluated.

b. Recency of Observed Elements.
Individual elements entered in an observation
shall, as closely as possible, reflect conditions
existing at the actual time of observation. At
manual locations, elements entered shall have
been observed within 15 minutes of the actual
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time of observation. Gusts and squalls shall be
reported if observed within 10 minutes of the
actual time of observation. METAR observa-
tions 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.

c. Dark Adaptation. = When taking
observations outdoors at night, sufficient time
should be allowed for the observer's eyes to
become adjusted to the darkness.

d. Weather Not Observed. Observers
are not required to report occurrences they have
not observed. However, the observer may use
information from reliable sources, for example,
pilots, airline/airport personnel or other sources
deemed acceptable by the observer.

e. Time Disseminated in Reports. All
times shall refer to the 24-hour clock, for
example, 1:47 a.m. shall be referred to as 0147;
1:47 p.m. shall be referred to as 1347. The times
0000 and 2359 shall be used to indicate the
beginning and ending of the day, respectively.

f. Time Standards. Times used in
weather observations shall be:

(1) Local Standard Time (LST).
(NA LAWRS). LST is used on MF1IM-10Cs to
record times of observation and time checks.
LST shall be entered on all forms throughout the
year with no consideration of daylight savings
time.

(2) Coordinated Universal Time
(UTC). UTC is used on all transmitted data. It
is also used on MFIM-10Cs to record times of
observations and time checks at LAWRS sites.
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g. Accuracy of Time in Observations.
The accuracy of the actual time of observation
and time checks on recording charts is very
important in aviation safety investigations. One
clock shall be designated as the observing
location standard, and a routine procedure set up
to assure its accuracy once a day at a minimum.
The clock used shall be within + 1 minute of the
U.S. Naval Observatory Time. If available, the
FAA Coded Time Source (CTS) may be
substituted for U.S. Naval Observatory Time.

3-5. DISSEMINATION

For purposes of this order, dissemination is the
act of delivering a completed report to users.
There are two general types of dissemination.

a. Local. Local transmission is the
transmission or delivery of a weather report to
individuals or groups of users in the service area
of the observing location.

b. Long-line. Long-line transmission is
the transmission of a weather report beyond the
service area of the observing location.

3-6. DISSEMINATION REQUIREMENTS

All reports shall be given local dissemination.
At designated stations, reports shall be given
long-line dissemination. When reports are cor-
rected, the corrected report shall be given the
same dissemination as the report being corrected.
If reports cannot be disseminated simultaneously,
local and long-line, they shall be disseminated
first to the local airport traffic control users, then
disseminated long-line. =~ SPECI observations
shall be completed and transmitted as soon as
possible after conditions meeting SPECI criteria
are observed or detected. A METAR shall be
transmitted in accordance with agency guide-
lines. A METAR entered that also meets the
criteria for a SPECI shall be disseminated as a
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METAR. WS Form B-11, METAR/SPECI
Report for Transmission, is available from the
NWS for those facilities that receive manual
observations from observers over the phone.
This form is an optional aid for transcribing the
observation for transmission. (See Appendix F,
METAR/SPECI Report for Transmission.)

3-7. CORRECTIONS TO TRANSMITTED
DATA

Once an error has been detected in a transmitted
report, a correction shall be transmitted as soon
as possible. Do not transmit a correction if the
original transmitted observation has been
superseded by a later report. Transmit the entire
corrected report with (COR) as the report
designator. Use the original date and time of the
report being corrected.

3-8. DELAYED REPORTS

When transmission of a manual 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 Filed But Impractical to Transmit (FIBI)
shall be appended in parentheses to the report
that 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, later SPECIs 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 as described above. All
SPECI reports shall be disseminated locally.
Reports of volcanic eruption shall be
disseminated, by any means possible, regardless
of the delay.
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3-9. ROUNDING OFF NUMBERS

Except where otherwise designated in this order,
when computations require that a number be
rounded, 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, 1.3
becomes 1, -1.5 becomes -1, and -2.6 becomes
-3. Refer to paragraph 14-21, Rounding Pressure
Values, for rounding of pressure values.

3-10. RECORD KEEPING AND FORMS

a. Manual Observations. All manual
observations, whether complete or partial, shall
be recorded on form MFIM-10C (does not
include automated stations). After completing
the form, it shall be archived at the facility
completing the form. Facilities shall prepare an
original and at least one good duplicate copy of
each form. The copies shall be legible and
suitable for retention and duplication. Corrected
copies of all forms shall be retained locally for
90 days. Retention of copies beyond 90 days
shall be as directed by the Washington Head-
quarters. All original forms and the charts from
recording instruments shall be mailed to the
National Climatic Data Center (NCDC) as
follows:

(1) By the second working day of
each month, mail all MFIM-10Cs for the
preceding month, together with all recording
charts except those from the ceilometer and
transmissometer.

(2) To facilitate handling and
verification by NCDC, each day's form and
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recorder charts shall be placed in chronological
order and shall be free of all staples.

Mail the original forms and recorder charts to:

NCDC Services Center
Image Entry

465 Industrial Blvd.
London, KY 40741

b. Automated Weather Observations.
Automated weather observations and operator
terminal entries are archived on site. No further
action is required by FAA, FAA-contract or
NF-OBS facilities. In the event of a complete
failure of automated equipment, observers are
expected to follow manual observation recording
requirements.

3-11. EVALUATING WEATHER SENSOR
ACCURACY

a. Sensor Evaluations. When the
observer has reason to believe that the accuracy
or validity of indications from meteorological
sensors is questionable, the use of such equip-
ment should be discontinued until necessary cor-
rective maintenance has been accomplished. If
the use of such equipment is discontinued, any
required back-up procedures or practices shall be
initiated. FAA personnel and NF-OBS providers
shall make appropriate maintenance notifications
in the event of any equipment outages. If the
observer believes that the ASOS information is
inaccurate, they should notify the ASOS
Operations and Monitoring Center (AOMC).

b. Notices to Airmen (NOTAMS). The
FSS/AFSS shall accept, categorize, and dis-
tribute Notices to Airmen (NOTAMs) on all
systems and system components in accordance
with the instructions contained in Order 7930.2.
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¢. Time Entries on Recorder Charts.
Time entries (such as those for time checks) on
recorder charts shall be made to the necarest
minute LST, except at LAWRS sites, where
UTC time is entered.

d. Time Checks on Recorder Charts.
Time checks on the recorder chart of recording-
type instruments shall be made as follows:

(1) At the beginning and end of each
chart roll.

(2) When notified of an aircraft
mishap.

(3) For each disruption or discon-
tinuity in the trace; e.g., upon return of equip-
ment to service following an outage or periodic
maintenance.

(4) At the time of the first
observation at facilities not operating 24 hours
per day.

e. Time Adjustments on Recorder
Charts. When a recorder is adjusted to the
correct time, the observer shall indicate the
adjustment on the chart by entering an arrow at
the point of the adjustment and writing the time
of the adjustment near the arrow.
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f. Power and Equipment Failures. The
observer shall indicate power and equipment
failures on recording-type instruments by
entering on the recorder chart at the point of the
failure the term POWER FAILURE or
EQUIPMENT FAILURE and the time of the
failure. When the equipment is returned to serv-
ice, the observer shall, if necessary, adjust the
chart to the correct time and enter a time check.

3-12. DOCUMENTATION OF OBSERVING
LOCATION AND FACILITIES

An accurate Station Information File shall be
maintained at the FAA service area office. This
file shall document the equipment (including
automated weather observing systems
equipment), instrumentation, and the observing
program at the facility. The file shall contain, as
a minimum, the information specified in the
FMH-1 (see Figure 3-1). It is each service area
office’s responsibility to ensure that a copy of the
Station Information File for each observing
location is sent to the National Climatic Data
Center (NCDC), Attn: Code EF1100, of the
National Oceanic and Atmospheric
Administration (NOAA). A copy of the file shall
be sent when a station is established, when any
data listed in the file changes or is corrected, and
when a station closes. This file shall become a
part of that station’s archived record.
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Physical Characteristics

Station Name Latitude/Longitude Type of Station

Airport Name Climatological Elevation Description of Significant
Station Identifier Field Elevation Topography

WMO Index Number Ground Elevation

Time Zone Station Elevation

Observation Schedule

Types of Reports Schedule for Reports Hours of Operation

Observation Program

Elements Observed SPECI
Long-Line Communica