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6 (CBS-XIV)H M &
PROCEDURES FOR AMENDING THE MANUAL ON CODES

To replace the procedures for amending the Manual on Codes by the new following ones:

PROCEDURES FOR AMENDING THE MANUAL ON CODES
1. General validation and implementation procedures

1.1 Amendments to the Manual on Codes must be proposed in writing to the WMO
Secretariat. The proposal shall specify the needs, purposes and requirements and include
information on a contact point for technical matters.

1.2 The Expert Team on Data Representation and Codes (ET-DRC)’, supported by
the Secretariat, shall validate the stated requirements (unless it is consequential to an
amendment to the WMO Technical Regulations) and develop a draft recommendation to
respond to the requirements, as appropriate.

1.3 A draft recommendation of the ET-DRC must be validated. A draft recommendation of
the ET-DRC must be endorsed by the Implementation/Coordination Team (ICT-ISS) of the
Open Programme Area Group on Information Systems and Services (OPAG-ISS). The ET-
DRC should define a date of implementation in order to give sufficient time to the WMO
Members to implement the amendments after the date of notification; the ET-DRC should
document the reasons to propose a time span less than six months.

1.4 Depending on the type of amendments, the ET-DRC may select one of the following
procedures for the approval of the amendments:

*  Fast track procedure (see section 2 below);

*  Procedure for the adoption of amendments between CBS sessions (see section 3
below);

1 The ET-DRC, the ICT-ISS and the OPAG-ISS are the current bodies dealing with data
representation and codes within CBS. If they were replaced by other bodies performing the same
function, the same rules would apply, by replacing the names of the entities appropriately.
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*  Procedure for the adoption of amendments during CBS sessions (see section 4 below).

1.5 Once amendments to the Manual on Codes are adopted, an updated version of the
relevant part of the Manual shall be issued in the four languages: English, French, Russian
and Spanish. The Secretariat will inform all WMO Members of the availability of a new
updated version of that part at the date of notification mentioned in section 1.3.

2. Fast track procedure

2.1 Fast track mechanism can be used for additions to BUFR or CREX Tables A, B, and
D with associated code tables or flag tables, to code tables or templates in GRIB and to
common tables C.

2.2 A draft recommendation of the ET-DRC must be validated in accordance with the
procedures given in section 6 below. Draft recommendations developed by the ET-DRC
must be endorsed by the Chair of OPAG-ISS. The filling of reserved and unused entries
in the existing code and flag tables is considered as minor adjustments, and will be done
by the Secretary-General in consultation with the president of CBS. For other types
of amendments, the English version of the draft recommendation, including a date of
implementation, should be distributed to the focal points for codes and data representation
matters for comments, with a deadline of two months for the reply. It should then be
submitted to the president of CBS for its adoption on behalf of the Executive Council.

2.3 The implementation of amendments approved through the fast track procedure shall
normally be limited to one per year. If the Chair/co-Chair of ET-DRC and OPAG-ISS agree
that an exceptional situation exists, a second fast track implementation can be initiated.

3. Procedures for the adoption of amendments between CBS sessions

For the direct adoption of amendments between CBS sessions, as a first step, the ET-
DRC submits its recommendation, including a date of implementation of the amendments,
to the Chair of OPAG-ISS, president and vice-president of CBS. In a second step, upon
approval of the president of CBS, the Secretariat sends the recommendation in the four
languages (English, French, Russian and Spanish), including a date of implementation of
the amendments, to all WMO Members for comments within two months; WMO Members
are invited to designate a focal point responsible to discuss any comments/disagreements
with the ET-DRC. If the discussion between the ET-DRC and the focal point cannot result
in an agreement on a specific amendment by a WMO Member, this amendment will be
reconsidered by the ET-DRC. Those WMO Members having not replied within the two
months following the dispatch of the amendments are implicitly considered as having
agreed with the amendments. In a third step, once amendments are agreed by WMO
Members, and after consultation with the Chair and co-Chair of the OPAG-ISS, president
and vice-president of CBS, the Secretariat notifies at the same time the WMO Members and
the members of the Executive Council (EC) of the approved amendments and of the date of
their implementation.

Figure 1- Adoption of amendments between CBS sessions

ET-DRC Chair of OPAG-ISS .| Approval by WMO Members
president and vice-president WMO Members and EC informed
of CBS

A\ 4

A 4
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4. Procedures for the adoption of amendments during CBS sessions

For the adoption of amendments during CBS sessions, the ET-DRC submits its
recommendation, including a date of implementation of the amendments, to the ICT-ISS.
The recommendation is then submitted to a CBS session and then to an EC session.

Figure 2 — Adoption of the amendments through a CBS session

ET-DRC Meeting of the ICT-ISS CBS session EC session

A 4
A 4
A 4

5. Procedures for the correction of existing entries in the BUFR and CREX tables

5.1 If an erroneous specification of an entry is found in an operational BUFR or CREX
Element descriptor or Sequence descriptor, a new descriptor should preferably be added
to the appropriate table through the fast track procedure or the procedure for adoption of
amendments between CBS sessions. The new descriptor should be used instead of the old
one for encoding (especially if it concerns data width). An appropriate explanation shall be
added to the notes of the table to clarify the practice along with the date of the change. This
situation is considered a minor adjustment according to subsection 2.2 above.

5.2 As an exceptional measure for erroneous entries in Table B, if it is found absolutely
necessary to correct an erroneous specification of an existing entry by changing its
specification, the following rules shall apply:

5.2.1 The name and unit of an element descriptor shall remain unchanged except for
minor clarifications.

5.2.2 Scale, reference value and bit width may be corrected to required values.
5.2.3 Such a change will be submitted through the fast-track procedure.

5.2.4 The version number of the master will be incremented.
6. Validation procedures
6.1 The need for, and the purpose of, the proposal for changes should be documented.

6.2 This documentation must include the results of validation testing of the proposal as
described below.

6.3 For new or modified WMO code and data representation forms, proposed changes
should be tested by the use of at least two independently developed encoders and two
independently developed decoders which incorporated the proposed change. Where
the data originated from a necessarily unique source (for example the data stream from
an experimental satellite), the successful testing of a single encoder with at least two
independent decoders would be considered adequate. Results should be made available to
the ET-DRC with a view to verifying the technical specifications.

7. Urgent introduction of new descriptors or entries in BUFR, CREX and GRIB
edition 2 tables

As agreed by CBS (see CBS-Ext.(02), paragraph 6.2.66 of the general summary), a three-
step mechanism for the introduction of new descriptors or entries in BUFR, CREX and
GRIB edition 2 tables accommodates urgent user needs, as follows:
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(a) Approval (by the chairperson of ET-DRC, the chairperson of OPAG-ISS and the
president of CBS) of allocated entries after an expression of requirements. The list of
allocated entries awaiting validation is kept on-line on the WMO web server;

(b) After validation (according to 6.1, 6.2 and 6.3), declaration of pre-operational use
(after approval by the chairperson of ET-DRC, the chairperson of OPAG-ISS and the
president of CBS). The list of pre-operational entries is kept on-line on the WMO web
server;

(c) Finally, adoption of the amendments in accordance with the procedures detailed in
above sections 2, 3 or 4.
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AMENDMENTS TO THE MANUAL ON CODES, VOLUME 1.2, FOR
FM 92-XIII EXT. GRIB

NEW TEMPLATES FOR CHEMICALS

Addition of:
. a new category to Product Discipline 0 in Code Table 4.1
. a set of new parameters in Code Table 4.2

. a new Section 4 Code Table occupying 2 octets: Code Table 4.230, referring
to a new Common Code Table C-14: Atmospheric chemical or physical
constituent type

. new Product Definition Templates which include the new Code Table 4.230: 4.40
to 4.43

In Code Table 4.1 proposed new entry:

Product Discipline 0: Meteorological products
Category Description
20 Atmospheric chemical constituents
21-189 Reserved

In Code Table 4.2 the following addition:

Product Discipline 0: Meteorological products, Parameter Category 20: Atmospheric
chemical constituents

Number Parameter Units
0 Mass density (concentration) kg m”
1 Column-integrated mass density (see Notel) kg m”
2 Mass mixing ratio (mass fraction in air) kg kg
3 Atmosphere emission mass flux kem”s’
4 Atmosphere net production mass flux kgm”s”
5 Atmosphere net production and emission mass flux kem’s’

1 FirstFixedSurface and SecondFixedSurface of Code Table 4.5 (Fixed surface types and units) to define the vertical
extent, i.e. FirstFixedSurface can be set to 1 (Ground or water surface) and SecondFixedSurface set to 7 (Tropopause)
for a restriction to the troposphere.
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Number Parameter Units
6 Surface dry deposition mass flux kem”s’
7 Surface wet deposition mass flux kgm” s’
8 Atmosphere re-emission mass flux kgm” s’
9-49 Reserved
50 Amount in atmosphere mol
51 Concentration in air mol m”
52 Volume mixing ratio (fraction in air) mol mol”'
53 Chemical gross production rate of concentration mol m” s
54 Chemical gross destruction rate of concentration molm™ s
55 Surface flux molm” s
56 Changes of amount in atmosphere (see Note 1) mol s™
57 Total yearly average burden of the atmosphere mol
58 Total yearly averaged atmospheric loss (see Note 1) mol s
59-99 Reserved
100 Surface area density (aerosol) m’
101 Atmosphere optical thickness m
102-191 Reserved
192-254 Reserved for local use
255 Missing

Code Table 4.230: Atmospheric chemical constituent type
(see Common Code Table C-14)

Proposed new Product Definition Templates

The following proposed Product Definition Templates are based on existing templates with
the inclusion of the new proposed Code Table 4.230.

Product Definition Template 4.40: Analysis or forecast at a horizontal level or in a
horizontal layer at a point in time for atmospheric chemical constituents

Octet
Number(s) Contents
10 Parameter category (see Code Table 4.1)
11 Parameter number (see Code Table 4.2)
12-13 Atmospheric chemical constituent type (see Code Table 4.230)
14 Type of generating process (see Code Table 4.3)
15 Background generating process identifier (defined by originating centre)
16 Analysis or forecast generating process identifier (defined by originating centre)
17-18 Hours of observational data cutoff after reference time (see Note 1)
19 Minutes of observational data cutoff after reference time
20 Indicator of unit of time range (see Code Table 4.4)
21-24 Forecast time in units defined by octet 20
25 Type of first fixed surface (see Code Table 4.5)
26 Scale factor of first fixed surface
27-30 Scaled value of first fixed surface
31 Type of second fixed surface (see Code Table 4.5)
32 Scale factor of second fixed surface
33-36 Scaled value of second fixed surface
Note:

1  Hours greater than 65534 will be coded as 65534.



N 87

Product Definition Template 4.41: Individual ensemble forecast, control and
perturbed, at a horizontal level or in a horizontal layer at a point in time for

atmospheric chemical constituents

Octet
Number(s) Contents

10 Parameter category (see Code Table 4.1)
11 Parameter number (see Code Table 4.2)

12-13 Atmospheric chemical constituent type (see Code Table 4.230)
14 Type of generating process (see Code Table 4.3)
15 Background generating process identifier (defined by originating centre)
16 Forecast generating process identifier (defined by originating centre)

17-18 Hours after reference time of data cutoff (see Note 1)
19 Minutes after reference time of data cutoff
20 Indicator of unit of time range (see Code Table 4.4)

21-24 Forecast time in units defined by octet 20
25 Type of first fixed surface (see Code Table 4.5)
26 Scale factor of first fixed surface

27-30 Scaled value of first fixed surface
31 Type of second fixed surface (see Code Table 4.5)
32 Scale factor of second fixed surface

33-36 Scaled value of second fixed surface
37 Type of ensemble forecast (see Code Table 4.6)
38 Perturbation number
39 Number of forecasts in ensemble

Note:

1 Hours greater than 65534 will be coded as 65534.

Product Definition Template 4.42: Average, accumulation, and/or extreme values or
other statistically processed values at a horizontal level or in a horizontal layer in a
continuous or non-continuous time interval for atmospheric chemical constituents

Octet
Number(s) Contents
10 Parameter category (see Code Table 4.1)
11 Parameter number (see Code Table 4.2)
12-13 Atmospheric chemical constituent type (see Code Table 4.230)
14 Type of generating process (see Code Table 4.3)
15 Background generating process identifier (defined by originating centre)
16 Analysis or forecast generating process identifier (defined by originating centre)
17-18 Hours after reference time of data cutoff (see Note 1)
19 Minutes after reference time of data cutoff
20 Indicator of unit of time range (see Code Table 4.4)
21-24 Forecast time in units defined by octet 20 (see Note 2)
25 Type of first fixed surface (see Code Table 4.5)
26 Scale factor of first fixed surface
27-30 Scaled value of first fixed surface
31 Type of second fixed surface (see Code Table 4.5)
32 Scale factor of second fixed surface
33-36 Scaled value of second fixed surface
37-38 Year
39 Month
40 Day
41 Hour
42 Minute
43 Second
44 n - Number of time range specifications describing the time intervals used to
calculate the statistically processed field
45-48 Total number of data values missing in statistical process




88 HARG L Gro i H DU i i 2l

Octet
tent
Number(s) Contents
49-60 Specification of the outermost (or only) time range over which statistical
processing is done
49 Statistical process used to calculate the processed field from the field at each
time increment during the time range (see Code Table 4.10)
50 Type of time increment between successive fields used in the statistical
processing (see Code Table 4.11)
51 Indicator of unit of time for time range over which statistical processing is done
(see Code Table 4.4)
52-55 Length of the time range over which statistical processing is done, in units
defined by the previous octet
56 Indicator of unit of time for the increment between the successive fields used
(see Code Table 4.4)
57-60 Time increment between successive fields, in units defined by the previous octet
(see Notes 3 and 4)
61-nn These octets are included only if n>1, where nn = 48 + 12 *n
61-72 As octets 49 to 60, next innermost step of processing
73-nn Additional time range specifications, included in accordance with the value of n.
Contents as octets 49 to 60, repeated as necessary.
Notes:
1. Hours greater than 65534 will be coded as 65534.
2. The reference time in section 1 and the forecast time together define the beginning of the
overall time interval.
3. An increment of zero means that the statistical processing is the result of a continuous (or near

continuous) process, not the processing of a number of discrete samples. Examples of such
continuous processes are the temperatures measured by analogue maximum and minimum
thermometers or thermographs, and the rainfall measured by a rain gauge.

4, The reference and forecast times are successively set to their initial values plus or minus the
increment, as defined by the type of time increment (one of octets 50, 62, 74 ...). For all but the
innermost (last) time range, the next inner range is then processed using these references and
forecast times as the initial reference and forecast time.

Product Definition Template 4.43: Individual ensemble forecast, control and
perturbed, at a horizontal level or in a horizontal layer in a continuous or non-
continuous time interval for atmospheric chemical constituents

Octet
Number(s) Contents
10 Parameter category (see Code Table 4.1)
11 Parameter number (see Code Table 4.2)
12-13 Atmospheric chemical constituent type (see Code Table 4.230)
14 Type of generating process (see Code Table 4.3)
15 Background generating process identifier (defined by originating centre)
16 Forecast generating process identifier (defined by originating centre)
17-18 Hours after reference time of data cutoff (see Note 1)
19 Minutes after reference time of data cutoff
20 Indicator of unit of time range (see Code Table 4.4)
21-24 Forecast time in units defined by octet 20 (see Note 2)
25 Type of first fixed surface (see Code Table 4.5)
26 Scale factor of first fixed surface
27-30 Scaled value of first fixed surface
31 Type of second fixed surface (see Code Table 4.5)
32 Scale factor of second fixed surface
33-36 Scaled value of second fixed surface
37 Type of ensemble forecast (see Code Table 4.6)
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Octet
Number(s) Contents
38 Perturbation number
39 Number of forecasts in ensemble
40-41 Year of end of overall time interval
42 Month of end of overall time interval
43 Day of end of overall time interval
44 Hour of end of overall time interval
45 Minute of end of overall time interval
46 Second of end of overall time interval
47 n - Number of time range specifications describing the time intervals used to
calculate the statistically processed field
48-51 Total number of data values missing in statistical process
52-63 Specification of the outermost (or only) time range over which
statistical processing is done
52 Statistical process used to calculate the processed field from the field at each
time increment during the time range (see Code Table 4.10)
53 Type of time increment between successive fields used in the statistical
processing (see Code Table 4.11)
54 Indicator of unit of time for time range over which statistical processing is
done (see Code Table 4.4)
55-58 Length of the time range over which statistical processing is done, in units
defined by the previous octet
59 Indicator of unit of time for the increment between the successive fields used
(see Code Table 4.4)
60-63 Time increment between successive fields, in units defined by the previous
octet (see Notes 3 and 4)
64-nn These octets are included only if n>1, where nn = 51 + 12 *n
64-75 As octets 52 to 63, next innermost step of processing
76-nn Additional time range specifications, included in accordance with the value of
n. Contents as octets 52 to 63, repeated as necessary.
Notes:

(1)  Hours greater than 65534 will be coded as 65534.
2) The reference time in section 1 and the forecast time together define the beginning of the
overall time interval.
3) An increment of zero means that the statistical processing is the result of a continuous (or near
continuous) process, not the processing of a number of discrete samples. Examples of such
continuous processes are the temperatures measured by analogue maximum and minimum
thermometers or thermographs, and the rainfall measured by a rain gauge.
4 The reference and forecast times are successively set to their initial values plus or minus the
increment, as defined by the type of time increment (one of octets 53, 65, 77 ...). For all but
the innermost (last) time range, the next inner range is then processed using these reference and

forecast times as the initial reference and forecast time.

NEW COMMON CODE TABLE C-14:
Atmospheric chemical or physical constituent type

Code figure Meaning Chemical formula
0 Ozone 0O,
1 Water vapour H,0
2 Methane CH,
3 Carbon dioxide CO,
4 Carbon monoxide CO
5 Nitrogen dioxide NO,
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Code figure Meaning Chemical formula

6 Nitrous oxide N,O
7 Formaldehyde HCHO
8 Sulphur dioxide SO,
9 Ammonia NH,
10 Ammonium NH,"
11 Nitrogen monoxide NO
12 Atomic oxygen (0)
13 Nitrate radical NO,
14 Hydroperoxyl radical HO,
15 Dinitrogen pentoxide N,Oq
16 Nitrous acid HONO
17 Nitric acid HNO,
18 Peroxynitric acid HO,NO,
19 Hydrogen peroxide H,O,
20 Molecular hydrogen H
21 Atomic nitrogen N
22 Sulphate So,”
23 Radon Rn
24 Elemental mercury Hg(0)
25 Divalent mercury Hg™
26 Atomic chlorine Cl
27 Chlorine monoxide ClO
28 Dichlorine peroxide CL,0,
29 Hypochlorous acid HCIO
30 Chlorine nitrate CIONO,
31 Chlorine dioxide Clo,
32 Atomic bromine Br
33 Bromine monoxide BrO
34 Bromine chloride BrCl
35 Hydrogen bromide HBr
36 Hypobromous acid HBrO
37 Bromine nitrate BrONO,
38-9999 Reserved
10000 Hydroxyl radical OH
10001 Methyl peroxy radical CH,0,
10002 Methyl hydroperoxide CH,O,H
10004 Methanol CH,OH
10005 Formic acid CH,O0H
10006 Hydrogen Cyanide HCN
10007 Aceto nitrile CH,CN
10008 Ethane C,H,
10009 Ethene (= Ethylene) C,H,
10010 Ethyne (= Acetylene) C,H,
10011 Ethanol C,H.OH
10012 Acetic acid C,H,OOH
10013 Peroxyacetyl nitrate CH,C(O)OONO,
10014 Propane C,Hg
10015 Propene C,H,
10016 Butanes C,H,,
10017 Isoprene CH,,
10018 Alpha pinene C,Hys
10019 Beta pinene C,Hjo
10020 Limonene C,Hys
10021 Benzene CH,
10022 Toluene C.Hg
10023 Xylene CH,

10024-10499

reserved for other simple organic molecules (e.g. higher
aldehydes, alcohols, peroxides,...)

10500

Dimethyl sulphide

CH,SCH, (DMS)

10501-20000

Reserved
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Code figure Meaning Chemical formula

20001 Hydrogen chloride

20002 CFC-11

20003 CFC-12

20004 CFC-113

20005 CFC-113a

20006 CFC-114

20007 CFC-115

20008 HCFC-22

20009 HCFC-141b

20010 HCFC-142b

20011 Halon-1202

20012 Halon-1211

20013 Halon-1301

20014 Halon-2402

20015 Methyl chloride (HCC-40)

20016 Carbon tetrachloride (HCC-10)

20017 HCC-140a CH3CCI3

20018 Methyl bromide (HBC-40B1)

20019 Hexachlorocyclohexane (HCH)

20020 Alpha hexachlorocyclohexane

20021 Hexachlorobiphenyl (PCB-153)

20022-29999 Reserved

30000-59999 Reserved

60000 HOXx radical (OH+HO2)

60001 Total inorganic and organic peroxy radicals (HO, + RO,) RO,

60002 Passive Ozone

60003 NOx expressed as nitrogen NO

60004 All nitrogen oxides (NOy) expressed as nitrogen NO

60005 Total inorganic chlorine Cl,

60006 Total inorganic bromine Br,

60007 Total inorganic chlorine except HCI, CIONO2: C1Ox

60008 Total inorganic bromine except HBr, BrONO2: BrOx

60009 Lumped Alkanes

60010 Lumped Alkenes

60011 Lumped Aromatic Compounds

60012 Lumped Terpenes

60013 Non-methane volatile organic compounds expressed as NMVOC
carbon

60014 Anthropogenic non-methane volatile organic compounds aNMVOC
expressed as carbon

60015 Biogenic non-methane volatile organic compounds bNMVOC
expressed as carbon

60016 Lumped oxygenated hydrocarbons OvVOoC

60017-61999 Reserved

62000 Total aerosol

62001 Dust dry

62002 Water in ambient

62003 Ammonium dry

62004 Nitrate dry

62005 Nitric acid trihydrate

62006 Sulphate dry

62007 Mercury dry

62008 Sea salt dry

62009 Black carbon dry

62010 Particulate organic matter dry

62011 Primary particulate organic matter dry

62012 Secondary particulate organic matter dry

62013-65534

Reserved

65535

Missing
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Update Code Table 4.0:

Code Table 4.0:  Product Definition Template Number

Number Description

0 Analysis or forecast at a horizontal level or in a horizontal layer at a point in time

1 Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer
at a point in time

2 Derived forecast based on all ensemble members at a horizontal level or in a horizontal layer at
a point in time

3 Derived forecasts based on a cluster of ensemble members over a rectangular area at a
horizontal level or in a horizontal layer at a point in time

4 Derived forecasts based on a cluster of ensemble members over a circular area at a horizontal

level or in a horizontal layer at a point in time

Probability forecasts at a horizontal level or in a horizontal layer at a point in time
Percentile forecasts at a horizontal level or in a horizontal layer at a point in time

Analysis or forecast error at a horizontal level or in a horizontal layer at a point in time
Average, accumulation, extreme values or other statistically processed values at a horizontal

03O\

level or in a horizontal layer in a continuous or non-continuous time interval
9 Probability forecasts at a horizontal level or in a horizontal layer in a continuous or non-

continuous time interval
10 Percentile forecasts at a horizontal level or in a horizontal layer in a continuous or non-

continuous time interval
11 Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal

layer, in a continuous or non-continuous interval
12 Derived forecasts based in all ensemble members at a horizontal level or in a horizontal layer, in

a continuous or non-continuous interval
13 Derived forecasts based on a cluster of ensemble members over a rectangular area, at a

horizontal level or in a horizontal layer, in a continuous or non-continuous interval
14 Derived forecasts based on a cluster of ensemble members over a circular area, at a horizontal

level or in a horizontal layer, in a continuous or non-continuous interval
15-19 Reserved

20 Radar product
21-29 Reserved
30 Satellite product (deprecated)
31 Satellite product
32-39 Reserved
40 Analysis or forecast at a horizontal level or in a horizontal layer at a point in time for

atmospheric chemical constituents
41 Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer

at a point in time for atmospheric chemical constituents
42 Average, accumulation, and/or extreme values or other statistically processed values at a

horizontal level or in a horizontal layer in a continuous or non-continuous time interval for

atmospheric chemical constituents
43 Individual ensemble forecast, control and perturbed, at a horizontal level or in a horizontal layer

in a continuous or non-continuous time interval for atmospheric chemical constituents
44-253 Reserved

254 CCITT IAS5 character string
255-999 Reserved
1000 Cross section of analysis and forecast at a point in time
1001 Cross section of averaged or otherwise statistically processed analysis or forecast over a range
of time
1002 Cross-section of analysis and forecast, averaged or otherwise statistically processed
1003-1099  Reserved
1100 Hovmobller-type grid with no averaging or other statistical processing
1101 Hovmoller-type grid with averaging or other statistical processing

1102-32767 Reserved
32768-65534 Reserved for local use
65535 Missing
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NEW DATA REPRESENTATION TEMPLATE FOR RUN LENGTH PACKING
WITH LEVEL VALUES

New entry to the Code Table 5.0

200 Run length packing with level values

New Data Representation Template

5.200 Grid point data - Run length packing with level values

12 Number of bits used for each packed value in the run length packing with level
values

13-14 MYV - Maximum value within the levels that are used in the packing

15-16 MVL - Maximum value of level (Predefined)

17 Decimal scale factor of representative value of each level

18-19+2*(lv-1) List of MVL scaled representative values of each level from lv=1 to MVL

7 (CBS-14) Mz =
AMENDMENTS TO THE MANUAL ON CODES, VOLUME 1.2, FOR
FM 94-XIII Ext. BUFR and FM 95-XIII Ext. CREX

CONTENTS

DESCRIPTORS FOR ATMOSPHERIC CHEMISTRY ....oovvoreeeereeeeeeeeeseeeeseeeeseeeseseesesseeeseeeeee
DESCRIPTORS TO BE USED WHEN EXCHANGING GLOBAL OCEAN DATA
ASSIMILATION EXPERIMENT (GODAE) HIGH RESOLUTION SEA SURFACE
TEMPERATURE (GHRSST) DATA .....cooveoeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeseeeeeseeeseeeeeeeesees e eees e ees s
TEMPLATE FOR SYNOPTIC REPORTS FROM FIXED LAND STATIONS SUITABLE FOR
SYNOP DATA MANUALLY ENCODED IN CREX .......ocuiveoeeeeeeeeeeeseeseeeeeeseeeeeseesseseeseeseeesseeen
NEW PROPOSED BUFR/CREX METAR/SPECI AND TAF TEMPLATES .........covvvvreereerere.
FOR SBUV/2 OZONE DATA .....ooovoeeeeeeeeeeeeeeeeeseeeeeeseeseeeeeeeeeeseseeeseeeeeseeeesseeeseseeseseeseese e
FOR SATELLITE DATA EXCHANGES........cveeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeeeseeeeesseeeesseeeseseseeseeseeeeeee
MODIFIED DESCRIPTORS FOR REPRESENTATION OF RADIATION DATA .......ovvveenn...
NATIONAL AND WMO STATION IDENTIFICATION AND THE AWS BUFR TEMPLATES .
NEW DESCRIPTORS FOR GFA (GRAPHICAL FORECAST AIRMET) DATA........ovvvererrenne...
FOR THE ENCODING OF THE JASON2 OGDR DATA ....covooereesereeeeeeeeeseeeeeseeseseseeseeessseeenee
FOR SMOS SATELLITE DATA ....covooeeveeeeeeeeeeeeeeeeeeeeeeeseeee e eeseeeseeeeeseeeeseeeese e sesee s eeeeeeeee
FOR GOME EXPERIMENT DATA.......ocmioeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeseeeseseesseeess e seseeseeseeseseeeeee
METOP GOME-2 BUFR TEMPLATE ....ooocoveeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeese s ess e ses e seese s e
BUFR TABLE D AND CODE TABLE ENTRIES FOR ENCODING OF ALL SKY RADIANCE
DATA

BUFR TEMPLATE FOR REPRESENTATION OF SYNOP DATA WITH SUPPLEMENTARY
INFORMATION ON ONE-HOUR OBSERVATIONS .........civeeereeeeeeeeeeeesseeeeeeeeseseseeseeeseeeeenee
BUFR TEMPLATE FOR SYNOPTIC REPORTS FROM FIXED LAND STATIONS SUITABLE
FOR

SYNOP DATA AND FOR MARITIME DATA FROM COASTAL AND ISLAND STATIONS.....
TEMPLATE FOR PASSING LOCUST INFORMATION .......ovvveooreeeereseseeeeeeeeeeeseeeseeeeseeee s
WIND REPORTING AT POLES.......ooooveeeeeeeeeseeseeeeeseeeseseesesseeesseesssseesssesessseessseeseseesesseeeesseeeee
NEW DESCRIPTOR FOR INTENSITY OF PRECIPITATION ......coovocoveeoeeeeeeeeeseeeseeeeeeeeeeee
ADDITION OF A CODE FIGURE (CLOUD OBSERVATIONS) .........coveeieeeeeeeeseeeeseeeeeseeeene.
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DESCRIPTORS FOR ATMOSPHERIC CHEMISTRY

Element . Reference Data
Descriptor Element name Unit Scale Value Width
0-02-07]  Spectrographic m 13 0 30
wavelength
L Code
0-08-026 Matrix significance Table 0 0 6

Atmospheric chemical or Code

0-08-043 physical constituent type Table

0-08-090 ~ Decimalscale of Numeric 0 127 8
following significands

Significand of volumetric

0-15-008 mixing ratio Numeric 0 0 10

015021 Integrated mass density ~ kg/m**2 11 0 31

0-15-024 Optical depth Numeric 4 0 24

0-25-143 Linear coefficient Numeric 6 -5000000 24
Note 1:

Descriptor 0 08 090 is to be used to establish the decimal scale of one or more subsequent numerical element
descriptors requiring a large dynamic range of values. The numerical element descriptor(s) will contain the
scaled value of the measurement(s) with the required number of significant digits. The actual value will be
obtained, at the application level, by multiplying the scaled value by the given decimal scale: (scaled value *
10decimal scale).

Note 2:

When descriptor 0 08 043 is used to specify particulate matter (PM) under a given size threshold, descriptor
0 08 045 may also be used to further specify a subset of the PM population on the basis of ion composition.
Note 3:

Descriptor 0 25 143 is intended for numerical, non-dimensional values to be used as coefficients in statistical
or linear processing. Each instance of 0 25 143 should be characterized by using an appropriate significance
qualifier, such as 0 08 026.

Code Tables

0 08 026 - Matrix significance

Code figure Meaning

0 Averaging kernel matrix
1 Correlation matrix (C)
Lower triangular correlation matrix square root (L
2 from C=LL")
Inverse of lower triangular correlation matrix square root
3 L
4-42 Reserved
43-62 Reserved for local use

63 Missing or undefined significance
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0 08 043 - Amospheric chemical or physical constituent type

95

Note: The last column in the table contains the associated registry number from the
Chemical Abstracts Service (CAS) of the American Chemical Society.

Code figure Meaning
Name Formula CAS Number
(if applicable)
0 Ozone 0, 10028-15-6
1 Water vapour H,O 7732-18-5
2 Methane CH, 74-82-8
Carbon dioxide CO, 124-38-9
3
Carbon monoxide CcO 630-08-0
4
5 Nitrogen dioxide NO, 10102-44-0
6 Nitrous oxide N,O 10024-97-2
7 Formaldehyde HCHO 50-00-0
8 Sulfur dioxide SO, 7446-09-5
09-24 reserved
25 Particulate Matter < 1.0 microns
26 Particulate Matter < 2.5 microns
27 Particulate Matter < 10 microns
28 Aerosols (generic)
29 Smoke (generic)
30 Crustal Material (generic dust)
31 Volcanic Ash
32-200 reserved
201-254 reserved for local use
255 missing

DESCRIPTORS TO BE USED WHEN EXCHANGING GLOBAL OCEAN DATA
ASSIMILATION EXPERIMENT (GODAE) HIGH RESOLUTION SEA SURFACE
TEMPERATURE (GHRSST) DATA:

Table Element name BUFR CREX
Reference
Fxy Unit Scale | Ref. Data Unit Scale | Data
value | width width
(bits) (chars)
025037 SST bias K 2 -127 8 K 2 3
014 035 Solar Radiation Flux |W m™ 1 0 14 |Wm? 5
025022 GHRSST Rejection | Flag table 0 0 9 Flag table 0 3
Flag
025023 GHRSST Confidence | Flag table 0 0 9 Flag table 0 3
Flag
025024 GHRSST data quality | Code table 0 0 4 Code table 2
001028 Aerosol optical Depth | Code table 0 0 5 Code table 0 2
(AOD) source
001 024 Wind Speed source | Code Table 0 0 5 Code Table 0 2
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Table Element name BUFR CREX
Reference
FXY Unit Scale | Ref. Data Unit Scale Data
value | width width
(bits) (chars)
001029 SSI Source Code Table 0 0 5 Code Table 0 2
001038 Source of Sea Ice Code Table 0 0 5 Code Table 0 2
Fraction
025038 Difference between |K 1 -127 8 K 1 3
SST and analysis
022046 Sea Ice Fraction Numeric 2 0 7 Numeric 2 3
Flag tables:
0 25 022 - GHRSST Rejection Flag
Bit No.
1 Unprocessed
2 Land suspected.
3 Wind speed too large
4 Ice detected.
5 Rain detected (Microwave retrievals only)
6 Cloudy detected (Infra-red retrievals only)
7 Cosmetic value
8 SST out of range
All 9 Missing value
0 25 023 - GHRSST Confidence Flag
Bit No.
1 Default confidence value has been used
2 Default bias and standard deviation has been
used
3 Sun glint suspected
4 Sea ice retrieval for microwave data
5 High wind speed retrieval
6 Inaccurate SST due to low SST (< 285K)
(Only applies to the TMI instrument)
7 Relaxed rain contamination suspected
8 Potential side lobe contamination
All 9 Missing value
Codes Tables
0 25 024 — GHRSST proximity confidence.
Code figure
0 Unprocessed infrared retrieval
1 Cloudy retrievals
2 Bad: Data that are probably contaminated by cloud
3 Suspect data
4 Acceptable data
5 Excellent data
6 Cool skin suspected
7-9 Reserved
10 Unprocessed microwave retrieval
11 Questionable microwave retrieval that may be contaminated
12 Acceptable microwave retrieval
13 High probability of diurnal variability
14 Reserved
15 Missing value
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0 01 028 - Aerosol optical Depth (AOD) source

Code
figure
0 No AOD data available
1 NESDIS
2 NAVOCEANO
3 NAAPS
4 MERIS
5 AATSR
6-30 Reserved for future use
31 Missing value

0 01 024 - Wind Speed source

Code figure

0 No wind speed data available
1 AMSR-E data
2 TMI data

3 NWP: ECMWEF
4 NWP: UK Met Office
5 NWP: NCEP

6 Reference climatology
7 ERS Scatterometer
8-30 Reserved for future use
31 Missing value

0 01 029 - SSI Source

Code figure

No SSI data available

MSG SEVIRI

GOES East

GOES West

ECMWF

NCEP

UK Met Office

Reserved for future use

WA N |[R|W| N — O

Missing value

0 01 038 - Source of Sea Ice Fraction

Code figure
0 No sea ice set
1 NSIDC SSM/I Cavalieri et al (1992)
2 AMSR-E
3 ECMWF
4 CMS (France) cloud mask used by
Medspiration
5 EUMETSAT OSI-SAF
6-30 Reserved for future use
31 Missing value
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Table of Acronyms
Acronym Expansion
AATSR Advanced Along-Track Scanning Radiometer.
AMSR-E Advanced Microwave Scanning Radiometer.
AOD Aerosol optical depth.
CMS Centre de Meteorologie Spatiale (Lannion, France).
ERS European Remote-sensing Satellite.
EUMETSAT European organization for the exploitation of meteorological satellites.
GHRSST-PP GODAE High Resolution Sea Surface Temperature Pilot Project.
GODAE Global Ocean Data Assimilation Experiment.
GOES Geostationary Operational Environment Satellite.
IR Infra-red.
MERIS Medium Resolution Imaging Spectrometer.
MSG Meteosat Second Generation.
MW Microwave.
NAAPS Navy Aerosol Analysis and Prediction System.
NAVOCEANO | Naval Oceanographic Office (United States of America).
NCEP National Centers for Environmental Prediction.
NESDIS National Environmental Satellite, Data, and Information Service. (United
States of America).
NWP Numerical weather prediction.
OSI-SAF Ocean and Sea Ice Satellite Applications Facility.
RF Radio frequency.
SEVIRI Spinning Enhanced Visible and Infrared Imager
SSI Surface Solar Irradiance.
T™MI Tropical Rainfall Measuring Mission (TRMM) Microwave Imager.

TM D07089 - TEMPLATE FOR SYNOPTIC REPORTS FROM FIXED LAND
STATIONS SUITABLE FOR SYNOP DATA MANUALLY ENCODED IN CREX

D 07 089 Sequence for representation of synoptic reports from a fixed land station
suitable for SYNOP data manually encoded in CREX
D 07 087 | “Instantaneous” parameters of sequence D07089
D 07 088 | “Period” parameters of sequence D07089
Notes:

(1) “Instantaneous” parameter is a parameter that is not coupled to a time period descriptor, e.g. B04024.

(2)“Period” parameter is a parameter that is coupled to a time period descriptor, e.g. B04024.

This CREX template for synoptic reports from fixed land stations further expands as

follows:
D 07 087 “Instantaneous” parameters of sequence D07089
Surface station identification, time, horizontal and in CREX
vertical coordinates
D 01001 | BOI 001 | WMO block number 1I Numeric, 0, 2
B 01 002 | WMO station number iii Numeric, 0, 3
B 02 001 Type of station a4, Code table, 0,
1
DO01011 | B04001 | Year Year, 0, 4
B 04 002 | Month Month, 0, 2
B 04 003 | Day YY Day, 0, 2
D 01012 | B04 004 |Hour GG Hour, 0, 2
B 04 005 | Minute gg Minute, 0, 2
D 01023 | B05002 |Latitude (course accuracy) Degree, 2, 4
B 06 002 | Longitude (course accuracy) Degree, 2, 5
B 07 030 Height of station ground above msl m, 1,5
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D 07 087 “Instantaneous” parameters of sequence D07089
B 07 031 Height of barometer above msl m, 1,5
Pressure data
D 02001 | B 10004 |Pressure pPP.P, Pa,-1,5
B 10 051 | Pressure reduced to mean sea level PPPP Pa,-1,5
B 10 061 | 3-hour pressure change PPP Pa,-1,4
B 10 063 | Characteristic of pressure tendency a Code table, 0,
2
B 10 062 24-hour pressure change P24P24P24 Pa,-1,4
B 07 004 Pressure (standard level) a, Pa,-1,5
= 925, 850, 700, ..hPa
= missing for lowland stations
B 10 009 Geopotential height of the standard level hhh gpm, 0, 5
= missing for lowland stations
Temperature and humidity
B 07 032 Height of sensor above local ground m, 2,5
(for temperature measurement)
B 12101 Temperature/dry-bulb temperature (sc. 2) s, TTT °C, 2,4
B 12103 Dew-point temperature (sc. 2) s, T, T,T, °C, 2,4
B 13 003 Relative humidity %, 0,3
B 07032 Height of sensor above local ground m, 2,5
(set to missing to cancel the previous value)
Visibility
B 20 001 Horizontal visibility \'AY% m,—1,4
Cloud data
D 02004 | B20010 | Cloud cover (total) N %, 0, 3
IfN =9, then B20010=113 %,
if N =/, then B 20 010 = missing.
B 08 002 | Vertical significance Code table, 0,
if C, are observed, then B 08 002 = 7 (low cloud), 2
if C, are not observed and C,, are observed,
then B 08 002 = 8 (middle cloud),
if only C,; are observed, B 08 002 = 0,
if N=9, then B 08 002 =5,
if N =0, then B 08 002 = 62,
if N =/, then B 08 002 = missing.
B 20011 |Cloud amount (of low or middle clouds) N, Code table, 0,
IfN=0,then B20 011 =0, 2
if N=9, then B20 011 =9,
if N =/, then B 20 011 = missing.
B 20 013 | Height of base of cloud h m,—1,4
If N =0 or/, then B 20 013 = missing.
B 20012 | Cloud type (low clouds) C. Code table, 0,
B20012=C_+ 30, 2
if N =0, then B 20 012 = 30,
if N=9 or/, then B 20 012 = 62.
B 20012 | Cloud type (middle clouds) Cu Code table, 0,
B 20012 =C,,+20, 2
if N=0, then B 20 012 = 20,
if N=9or/orCy=/,then B20012=61.
B 20012 | Cloud type (high clouds) Cu Code table, 0,
020012=C, + 10, 2
if N =0, then B20 012 =10,
if N=9 or/or C, =/, then B 20 012 = 60.
R 01 000 Delayed replication of the next 1 descriptor
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D 07 087 “Instantaneous” parameters of sequence D07089
D 02 005 | B 08 002 | Vertical significance Code table, 0,
In any Cb layer, B 08 002 =4 , else: 2
in the first replication:
if N=9, then B 08 002 =5,
if N =/, then B 08 002 = missing,
else B08 002 =1;
in the other replications B 08 002 =2, 3, 4.
B 20011 |Cloud amount N, Code table, 0,
In the first replication: 2
If N =/, then B 20 011 = missing,
else B20 011 =N
in the other replications B 20 011 = N..
B 20012 | Cloud type C Code table, 0,
if N=9 or/, then B 20 012 = missing, 2
else B20012=C.
B 20 013 | Height of base of cloud h,h, m,-1,4
D 07 088 “Period” parameters of sequence D 07 089
Present and past weather
B 20 003 Present weather WW Code table, 0,
3
B 04 024 Time period Hour, 0, 4
At 00, 06, 12, 18 UTC =- 6.
At 03, 09,15,21 UTC =-3.
B 20 004 Past weather (1) W, Code table, 0,
2
B 20 005 Past weather (2) W, Code table, 0,
2
Evaporation
B 04 024 Time period in hours =-24 Hour, 0, 4
B 02 004 Type of instrument for evaporation or ig Code table, 0,
crop type for evapotranspiration 2
B 13033 Evaporation /evapotranspiration EEE kgm? 1,4
Sunshine
R 02 002 Replicate next 2 descriptors 2 times
B 04 024 Time period in hours Hour, 0, 4
In the first replication =-24,
in the second replication =-1.
B 14 031 Total sunshine in minutes Minute, 0, 4
In the first replication SSS
in the second replication SS
Precipitation
R 02 002 Replicate next 2 descriptors 2 times
B 04 024 Time period in hours tr Hour, 0, 4
B 13011 Total precipitation RRR kgm? 1,5
no precipitation =0 Encoded as:
trace =-0.1 -00001
Extreme temperatures
B 07 032 Height of sensor above local ground m,2,5
(for temperature measurement)
B 04 024 Time period in hours =-12 Hour, 0, 4
B 12 111 Maximum temperature at height and over period
specified sy I, T, T, °C, 2,4
B 04 024 Time period in hours = -12 Hour, 0, 4
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D 07 087 “Instantaneous” parameters of sequence D07089

B 12112 Minimum temperature at height and over period specified
sn‘Tn’Tn’I‘n OC, 2, 4
Wind data

B 07 032 Height of sensor above local ground m, 2,5
(for wind measurement)

B 02 002 Type for instrumentation for wind measurement Flag table, 0, 2

iy
B 08 021 Time significance = 2 (time averaged) Code table, 0,
2

B 04 025 Time period =-10 Minute, 0, 4
(or number of minutes after a significant change of wind, if
any)

B 11 001 Wind direction dd Degree true, 0,
If dd = 00 (calm) or dd = 99 (variable), B 11 001 = 0. 3

B 11 002 Wind speed ff ms, 1,4

B 08 021 Time significance Code table, 0,
(set to missing to cancel the previous value) 2

Notes:

(D CREX Edition 1 is recommended for manual encoding of data.

2) If the addition of another “instantaneous” parameter is required, the sequence descriptor
DO07089 shall be replaced by D07087 D07088, and the B-descriptor for this parameter shall be
placed between D07087 and D07088.

3) If the addition of another “period” parameter is required, the sequence D 07 089 shall be
supplemented by the relevant B-descriptor provided no additional “instantaneous” parameter is
needed.

Example

CREX++

T000103 A000 D07089++

63 89412006 02 22 06 00 -0687 03920 00552 00564 10062 10122 //// // 0000 ///// 1//1] 00125 2900
2320 071 ///// 2500 038 07 03 0073 31 20 10 0001 01 03 08 0073 005 -0006 00 00 -0024 01 0085
-0024 0690 -0001 0060 -0024 00000 //// ///11 00125 //// //// -0012 2210 01000 14 02 -0010 060 0025
//++

7777

Example with optional check digits:
CREX++
T000103 A000 D07089 E++

063 1894 21 32006 402 522 606 700 8-0687 903920 000552 100564 210062 310122 4//// 5// 60000
7/1111 811111 900125 02900 12320 2071 3///// 42500 5038 607 703 80073 931 020 110 20001 301 403
508 60073 7005 8-0006 900 000 1-0024 201 30085 4-0024 50690

6-0001 70060 8-0024 900000 0//// 1///11 200125 3//// 4//// 5-0012 62210 701000 814 902

0-0010 1060 20025 3//++
7777

NEW PROPOSED METAR/SPECI AND TAF TEMPLATES

Proposal for modification of B-descriptors for representation of visibility

Newly proposed B-descriptors for prevailing and minimum horizontal visibility with a Note to be
added under Class 20:
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Table
BUFR CREX
reference
FXY Element name Unit Scale Reference Dgta Unit Scale Dgta
value width width

Prevailing

020 060 horizontal m -1 0 10 m -1 4
visibility
Minimum

020059 horizontal m -1 0 9 m -1 3
visibility

(5) A prevailing visibility value of 10000 m before scaling (after scaling 1000) shall be
used to report prevailing visibility 10 km or more.

Unambiguous conversion from TDCF data to TAC data

Unambiguous conversion from TDCF data to TAC data is requested by ICAO as well as by
many end users, it is proposed to add two notes under the BUFR Table D, Category 7:

Notes:

)

original TAC data and:
0 11 083 shall be set to missing, if wind speed is reported in knots orm s 1n TAC data,
0 11 084 shall be set to missing, if wind speed is reported in km h" or m s in TAC data.

(y)

units as in the orlglnal TAC data and:
0 11 085 shall be set to mlssmg, if maximum wind speed is reported in knots orm s 1n TAC data,
0 11 086 shall be set to missing, if maximum wind speed is reported in km h” orm s™ in TAC data.

Within 3 07 045, 3 07 048 and 3 07 053, wind speed shall be reported in the same units as in the

Within 3 07 045, 3 07 048 and 3 07 053, maximum wind speed (gusts) shall be reported in the same

Following the Notes (x) an (y), the wind speed (and the maximum wind speed) will be
reported only in meters per second in the BUFR message if these parameters are reported in
meters per second in the original TAC data.

Below are the METAR/SPECI/TAF templates and BUFR/CREX B and D descriptors with

the proposed modifications, corrections and additions.

the WMO Server.

Proposed additions to BUFR Table D

It should replace the current file in

FXY Reference Element/Sequence name %qel;::?sg/ﬁ;ggmu
(MAIN PART OF METAR/SPECI), REPLACING 3 07 011
307045 | 001063 ICAO location indicator CCCC
008079 Aviation product status (routine, special, corrected, METAR SPECI COR
not available)
002 001 Type of station (AUTO)
301011 Year, month, day YY
301012 Hour, minute GGgg
301023 Latitude-longitude (coarse accuracy)
007030 Height of station ground above mean sea level
007031 Height of barometer above mean sea level
007032 Height of sensor above local ground = 10m (if the
actual value is not available)
011001 Wind direction ddd
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FXY Reference Element/Sequence name %/IETAR/SPECI/TAF
epresentation
011016 Extreme counterclockwise wind direction of a dd.d,
variable wind
011017 Extreme clockwise wind direction of a variable wind | d.d.d,
008 054 Qualifier for wind speed or wind gusts P
011083 Wind speed (km/h) (see Note (X)) ff
011084 Wind speed (knots) (see Note (x)) ff
011002 Wind speed (m/s) (see Note (x)) ff
008 054 Qualifier for wind speed or wind gusts P
011085 Maximum wind speed (gusts) (km/h) (see Note (y)) | £ f
011086 Maximum wind speed (gusts) (knots) (see Note (y)) | £ f
011041 Maximum wind speed (gusts) (m/s) (see Note (y)) f f
008 054 Qualifier for wind speed or wind gusts = missing (to
cancel the previous value)
007032 Height of sensor above local ground = 2m (if the
actual value is not available)
012023 Temperature (Celsius) TT
012024 Dew point (Celsius) T T,
007032 Height of sensor above local ground = missing (to
cancel the previous value)
010052 Altimeter setting (QNH) QP,P,P.Py
020009 General Weather Indicator TAF/METAR CAVOK
(METAR/SPECI visibility)
307046 | 020060 Prevailing visibility VVVV or
VVVVNDV
1 02 000 Delayed replication of two descriptors
031001 Number of replication (up to 2)
005021 Bearing or azimuth (direction of minimum visibility | D,
observed)
020059 Minimum visibility ViViViVy
(METAR/SPECI/TAF clouds), replacing 3 07 015
307047 | 105000 Delayed replication of 5 descriptor
031001 Number of replications
008 002 Vertical significance
020011 Cloud amount NNN,
020012 Cloud type CcC
020013 Height of base of cloud (m) h.h.h
020092 Height of base of cloud (feet) h.hh
020002 Vertical visibility (m) VVh.h.h,
020091 Vertical visibility (feet) VVhh.h
(Trend type forecast), replacing 3 07 018
307048 | 008016 Change qualifier for trend type forecast TTTTT NOSIG
1 .02 000 Delayed replication of two descriptors
031001 Number of replications (0, 1 or 2)
008017 Qualifier for time of forecast change TT
301012 Time of change GGgg
112 000 Delayed replication of twelve descriptors
031000 Short delayed replication count (0 or 1)
007032 Height of sensor above local ground = 10m (if the
actual value is not available)
011001 Wind direction ddd
008 054 Qualifier for wind speed or wind gusts P
011083 Wind speed (km/h) (see Note (x)) ff
011084 Wind speed (knots) (see Note (x)) ff
011002 Wind speed (m/s) (see Note (x)) ff
008 054 Qualifier for wind speed or wind gusts P
011085 Maximum wind speed (gusts) (km/h) (see Note (y)) | f.f_
011086 Maximum wind speed (gusts) (knots) (see Note (y)) | f.f

m-m
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FXY Reference Element/Sequence name %/IETAR/SPECI/TAF
epresentation
011041 Maximum wind speed (gusts) (m/s) (see Note (y)) f f
008 054 Qualifier for wind speed or wind gusts = missing (to
cancel the previous value)
007032 Height of sensor above local ground = missing (to
cancel the previous value)
020009 General weather indicator CAVOK NSW NSC
101 000 Delayed replication of one descriptor
031000 Short delayed replication count (0 or 1)
020 060 Prevailing visibility VVVV
07014 Weather intensity and phenomena w'w’
307047 METAR/SPECI/TAF clouds N.NN.h.hh
(Sea conditions WT.T/SS”)
307049 | 102000 Delayed replication of 2 descriptors
031000 Short delayed replication factor (0 or 1)
022043 Sea/water temperature T.T
022021 Height of waves S’
(Runway state RgRzEzExCrererBrBg)
307050 | 101000 Delayed replication of one descriptor
031000 Short delayed replication factor (0 or 1)
020 085 General condition of runway SNOCLO
102 000 Delayed replication of two descriptors
031001 Number of replications
001 064 Runway designator DD,
020 085 General condition of runway CLRD//
105000 Delayed replication of 5 descriptors
031001 Number of replications
001 064 Runway designator DD,
020 086 Runway deposits E,
020087 Runway contamination Cy
020 088 Depth of runway deposits €xer
020 089 Runway friction coefficient BBy
(Full METAR/SPECI), replacing 3 07 021
307051 |307045 Main part of METAR/SPECI data
30706 Visibility VVVV or
VVVVNDV
ViViViViiD,
307013 Runway visual range RONVAAAAS
307014 Weather intensity and phenomena w'w’
307047 Clouds NNN.h.hh,
307016 Recent weather phenomena REw’W’
307017 Runway shear WS RDyDg
307 049 Sea conditions WT.T/SS’
307050 Runway state RD.D; E;Crerer:B:Br
101 000 Delayed replication of one descriptor
031001 Replication count (0 to 3 normally)
307 048 Trend type forecast
(Aerodrome forecast identification and time interval)
307052 | 001063 ICAOQ location identifier CCcccC
008 039 Time significance = 0 (Issue time of forecast)
301011 Year, Month, Day YY
301012 Hour, Minute GGgg
008079 Aviation product status COR CNL
AMD NIL
008 039 Time ignificance = 1 (Time of commencement of
period of the forecast)
301011 Year, Month, Day Y.Y,
301012 Hour, Minute G,G,
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FXY Reference Element/Sequence name %/IETAR/SPECI/TAF

epresentation

008 039 Time significance = 2 (Time of ending of period of

the forecast)
301011 Year, Month, Day Y,Y2
301012 Hour, Minute G,G,
301023 Latitude-longitude (coarse accuracy)
007030 Height of station ground above mean sea level
007031 Height of barometer above mean sea level

(Forecast weather at an acrodrome)

307053 | 007032 Height of sensor above local ground = 10m (if the

actual value is not available)
011001 Wind direction ddd
008 054 Qualifier for wind speed or wind gusts P
011083 Wind speed (km/h) (see Note (x)) ff
011084 Wind speed (knots) (see Note (x)) ff
01102 Wind speed (m/s) (see Note (X)) ff
008 054 Qualifier for wind speed or wind gusts P
011085 Maximum wind speed (gusts) (km/h) (see Note (y)) | f.f,
011086 Maximum wind speed (gusts) (knots) (see Note (y)) | f.f.,
011041 Maximum wind speed (gusts) (m/s) (see Note (y)) f f
008 054 Qualifier for wind speed or wind gusts = missing (to

cancel the previous value)
007032 Height of sensor above local ground = missing (to

cancel the previous value)
020009 General weather indicator CAVOK NSW NSC
020060 Prevailing visibility VVVV
307014 Weather ww’
307047 Cloud layer(s) N.NN.hhh

(Forecast of extreme temperatures)

307054 | 007032 Height of sensor above local ground = 2m (if the

actual value is not available)
008 039 Time significance = 3 (Forecast time of maximum

temperature)
004 003 Day
004 004 Hour GGy
008 023 First order statistics = 3 (Minimum)
012023 Temperature (Celsius) T T
008039 Time significance = 4 (Forecast time of minimum

temperature)
004 003 Day
004 004 Hour GG
008 023 First order statistics = 2 (Maximum)
012023 Temperature (Celsius) T T
008023 First order statistics = missing (to cancel the previous

value)
007032 Height of sensor above local ground = missing (to

cancel the previous value)

(Change indicator and forecast changes)

307055 | 033045 Probability of following event C,C,
008016 Change qualifier for an aerodrome forecast TTTTTT
008 039 Time significance = 5 (Time of beginning of the

forecast change)
004 003 Day
301012 Hour, Minute GGgg
008 039 Time significance = 6 (Time of ending of the forecast

change)
004003 Day
301012 Hour, Minute G.G,
307053 Forecast conditions during or after change




ARG DL B DU R 2 e T R

106
FXY Reference Element/Sequence name ye%’f?sg/s;ggl/TAF
(Aerodrome forecast — full TAF)

307056 | 307052 Identification and time interval
307053 Forecast
307 054 Extreme temperatures forecast
101 000 Delayed replication of one descriptor
031001 Replication factor
307 055 Forecast change

The following notes are proposed to be included under BUFR Table D, Category 7.

Notes:

(x) Within 3 07 045, 3 07 048 and 3 07 053, wind speed shall be reported in the same

units as in the orlgmal TAC data and:

0 11 083 shall be set to missing, if wind speed is reported in knots orm s 1n TAC data,
0 11 084 shall be set to missing, if wind speed is reported in km h' orms™ in TAC data.
(y) Within 3 07 045, 3 07 048 and 3 07 053, maximum wind speed (gusts) shall be
reported in the same units as in the 0r1g1na1 TAC data and:
0 11 085 shall be set to missing, if maximum wind speed is reported in knots orm s in TAC data,
0 11 086 shall be set to missing, if maximum wind speed is reported in km h" or m s in TAC data.

Proposed additions to BUFR/CREX table B.

Table
Element name BUFR CREX

reference

FXY Unit Scale Reference Width Unit Scale Width

008 039 Time significance Code 0 0 6 Code 0 2
(Aviation forecast) table table

008 054 Qualifier for wind Code 0 0 3 Code 0 1
speed or wind gusts table table

011083 Wind speed kmh’ 0 0 9 kmh” 0 3

011084 Wind speed knot 0 0 8 knot 0 3

011085 Maximum wind gust | kmh” 0 0 9 kmh’ 0 3
speed

011086 Maximum wind gust | knot 0 0 8 knot 0 3
speed

012023 Temperature Celsius 0 -99 8 Celsius 0 2

012024 Dew point Celsius 0 -99 8 Celsius 0 2
temperature

020059 Minimum horizontal m -1 0 9 m -1 3
visibility

02060 Prevailing horizontal | m -1 0 10 m -1 4
visibility ©

020 085 General condition of Code 0 0 4 Code 0 1
runway table table

020 086 Runway deposits Code 0 0 4 Code 0 1

table table

020087 Runway Code 0 0 4 Code 0 1
contamination table table

020 088 Depth of runway m 3 0 12 m 0 4
deposits

020089 Runway friction Code 0 0 7 Code 0 2
coefficient table table

020092 Height of base of Foot -2 0 10 Foot -2 3
cloud

020091 Vertical visibility Foot -2 0 10 Foot -2 3

The following Note (5) is proposed to be included under Class 20:
(5) A prevailing visibility value of 10000 m before scaling (after scaling 1000) shall be
used to report prevailing visibility 10 km or more.
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008 039

Time significance (Aviation forecast)

Code figure

Issue time of forecast

Time of commencement of period of the forecast

Time of ending of period of the forecast

Forecast time of maximum temperature

Forecast time of minimum temperature

Time of beginning of the forecast change

Time of ending of the forecast change

Reserved

Missing

008 054

Qualification of wind speed or wind gusts

Wind speed or gust is as reported

Wind speed is greater than that reported (P in METAR/TAF/SPECI)

\llI\J'—‘O
(@)

Reserved

Missing

020085

General condition of runway

Cleared (CLRD//)

All runways closed (SNOCLO)

2-14

Reserved

15

Missing

020 086

Runway deposits

Code figure

Clear and dry

Damp

Wet with water patches

Rime and frost covered (depth normally less than 1 mm)

Dry snow

Wet snow

Slush

Ice

Compacted or rolled snow

O(0[Q[N[N R |[WIN— O

Frozen ruts or ridges

10-14

Reserved

Missing or not reported (e.g. due to runway clearance in progress)

020 087

Runway contamination

Code figure

Reserved

Less than 10% of runway covered

11% to 25% of runway covered

Reserved

25% to 50% of runway covered

Reserved

\DO\U\lIJ)NHO
AN

51% to 100% of runway covered

10-14

Reserved

Missing or not reported (e.g. due to runway clearance in progress)
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020089
Runway friction coefficient
0 0.00
1 0.01
2...88 0.02...0.88
89 0.89
90 0.90
91 Braking action poor
92 Braking action medium to poor
93 Braking action medium
94 Braking action medium to good
95 Braking action good
96-98 Reserved
99 Unreliable
100-126 Reserved
127 Missing, not reported and/or runway not operational.

Proposed additions to BUFR Code table 0 08 079

008079
Aviation product status
Code figure
0 Normal issue
1 Correction to a previously issued product (COR)
2 Amendment to a previously issued product (AMD)
3 Correction to a previously issued amended product (COR AMD)
4 Cancellation of a previously issued product (CNL)
5 No product available (NIL)
6 Special report (SPECI)
7 Corrected special report (SPECI COR)
8...14 Reserved
15 Missing or not applicable
FOR SBUV/2 OZONE DATA
New Table D sequence
(Ozone data)
310019 001 007 Satellite identifier
002019 Satellite instruments (“624” = SBUV/2)
301011 Date
301013 Time
301023 Lat/Long
007025 Solar zenith angle
008021 Time significance (“28” = Start of scan)
007025 Solar zenith angle
008021 Time significance (“29” = End of scan)
007025 Solar zenith angle
008 021 Time significance (“Missing” = Cancel)
008 029 Remotely-sensed surface type
0 05 040 Orbit number
008 075 Ascending/descending orbit qualifier
008 003 Vertical significance (“0” = Surface)
010004 Pressure (terrain)
008 003 Vertical significance (“Missing” = Cancel)
207002 Increase scale, reference value and data width
015001 Total ozone
2 07 000 Cancel increase scale, reference value and data width
033070 Total ozone quality

015030

Aerosol contamination index
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207 002 Increase scale, reference value and data width
020081 Cloud amount in segment (cloud fraction)
207 000 Cancel increase scale, reference value and data width
008 003 Vertical significance (“2” = Cloud top)
033042 Type of limit represented by following value (“0” = Exclusive lower limit)
007 004 Pressure
207002 Increase scale, reference value and data width
015001 Total ozone (below cloud top pressure)
207 000 Cancel increase scale, reference value and data width
0 08 003 Vertical significance (“Missing” = Cancel)
113021 Repeat next 13 descriptors 21 times
007 004 Pressure (at bottom of layer)
007 004 Pressure (at top of layer)
207 002 Increase scale, reference value and data width
008021 Time significance (“27” = First guess)
015005 Ozone p
008 021 Time significance (“Missing” = Cancel)
015005 Ozone p
033007 % confidence
207 000 Cancel increase scale, reference value and data width
008 026 Matrix significance (“4” = Row of averaging kernel matrix)
101020 Repeat next descriptor 20 times
025143 Linear coefficient
008 026 Matrix significance (“Missing” = Cancel)
008043 Atmospheric chemical type (“0” = Ozone)
109015 Repeat next 9 descriptors 15 times
007 004 Pressure
008 090 Decimal scale of following Table B values
207 006 Increase scale, reference value and data width
015008 Scaled mixing ratio (volumetric)
207 000 Cancel increase scale, reference value and data width
008 090 Decimal scale of following Table B values (“Missing” = Cancel)
207002 Increase scale, reference value and data width
033007 % confidence
2 07 000 Cancel increase scale, reference value and data width
008043 Atmospheric chemical type (“Missing” = Cancel)
033071 Profile ozone quality
1 08 008 Repeat next 8 descriptors 8 times
202124 Change scale
201107 Change data width
002071 Spectrographic wavelength
2 01 000 Cancel change data width
2 02 000 Cancel change scale
207 002 Increase scale, reference value and data width
020081 Cloud amount in segment (cloud fraction)
207 000 Cancel increase scale, reference value and data width
New Table B descriptors
Table Element name BUFR CREX
Reference
FXY Unit Scale Ref. Data Unit Scale | Data
value | width width
015030 Aerosol Numeric 2 -1000 | 12 Numeric 2 4
contamination index
(see Note 6)
033070 Total ozone quality Code table 0 0 4 Codetable [0 2
033071 Profile ozone quality | Code table 0 0 4 Codetable [0 2
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BUFR Code Tables for SBUV/2 Data:
0-33-070 Total ozone quality

0 Good retrieval
1 Bad aerosol information flag or NOAA-16 radiance anomaly
2 Solar zenith angle greater than 84 degrees
3 380nm residue greater than limit
4 Ozone inconsistency
5 Difference between profile ozone and step 3 total ozone exceeds threshold (set
to 25 DU)
6 Step 1 ozone iteration did not converge
7 Any channel residue greater than 16 or bad radiance
8-14 Reserved
15 Missing

0-33-071 Profile ozone quality

Good retrieval
Solar zenith angle greater than 84 degrees
Difference between step 3 and profile total ozone greater than limit (25 DU)
Average final residue for wavelengths used in retrieval greater than threshold
Final residue greater than 3 times a priori error
Difference between retrieved and a priori greater than 3 times a priori error
Non-convergent solution
Upper level profile anomaly or stray light anomaly
Initial residue greater than 18.0 N-value units
9-14 Reserved
15 Missing

Add the following note to BUFR/CREX Class 15:

RA[N| N | W — O

(6) For this descriptor, numbers less than -1 indicate a predominance of scattering aerosols,
increasing in concentration as the number becomes more negative. Numbers greater than +1
indicate a predominance of absorptive aerosols, increasing in concentration as the number
becomes more positive. Numbers between -1 and +1 indicate clouds or noise.

Add the following entries to the existing code table for

0-08-029 Remotely-sensed surface type

4 Low inland (below sea level)

5 Mix of land and water

6 Mix of land and low inland
7-254 Reserved

FOR SATELLITE DATA EXCHANGES
Addition of the following entries to Common Code Table C-13:
Category 003 - Vertical soundings (satellite)

Please add:
002 - ATOVS
003 - AMSU-A
004 - AMSU-B
005 - HIRS
006 - MHS
007 - TASI
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Category 012 - Surface data (satellite)

Please add

007 - ASCAT

The acronyms have the following meanings:

ATOVS = Advanced TIROS Operational Vertical Sounder (TIROS = Television and
Infrared Observation Satellite)

AMSU-A = Advanced Microwave Sounding Unit-A
AMSU-B = Advanced Microwave Sounding Unit-B
HIRS = High Resolution Infrared Radiation Sounder
MHS = Microwave Humidity Sounder

IASI = Infrared Atmospheric Sounding Interferometer
ASCAT = Advanced Wind Scatterometer

MODIFIED DESCRIPTORS FOR REPRESENTATION OF RADIATION DATA

111

The modified descriptors for representation of radiation data and Notes (1) and (2) under
Class 14 are proposed to be introduced in Version 14 of WMO FM 94 BUFR tables.

a) Insufficient range of values
It is proposed to modify data widths and reference values of descriptors for
representation of radiation data to become:
Table Element name Unit Scale Refer. Data kJ m’ Jcem?
reference value width
max max max max
upward downward upward downward

014001 | Long-wave radiation, Jm” -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over 24 hours

014 002 | Long-wave radiation, Jm” -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over period
specified

014 003 | Short-wave radiation, Jm” -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over 24 hours

014 004 | Short-wave radiation, Tm” -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over period
specified

014011 | Net long-wave radiation, Jm” -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over 24 hours

014 012 | Net long-wave radiation, Jm”? -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over period
specified

014013 | Net short-wave radiation, ITm” -3 -65536 17 -65536 65534 -6553.6 65534
integrated over 24 hours

014 014 | Net short-wave radiation, Tm” -3 —65536 17 -65536 65534 -6553.6 6553.4
integrated over period
specified

min max min max

014 028 | Global solar radiation (high | Jm~ -2 0 20 0 104857.4 0 10485.74
accuracy), integrated over
period specified

0 14 029 | Diffuse solar radiation (high | Jm~ 2 0 20 0 104857.4 0 10485.74
accuracy), integrated over
period specified

0 14 030 | Direct solar radiation (high Jm” 2 0 20 0 104857.4 0 10485.74
accuracy), integrated over
period specified
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b) Sign of downward and upward radiation

It is proposed to modify the Notes (1) and (2) under Class 14 to read:

(1) Downward radiation shall be assigned positive values.
(2) Upward radiation shall be assigned negative values.
c) Correction of 0 14 017 and 0 14 018

The existing descriptors 0 14 017 and 014 018 are proposed to be modified in
Version 14 of WMO FM 94 BUFR tables to read:

Table reference Element name Unit Scale  Reference value  Data width
014017 Instantaneous Wm~
long-wave radiation 0 -512 10
014018 Instantaneous W m™>
short-wave radiation 0 -2048 12

NATIONAL AND WMO STATION IDENTIFICATION AND THE AWS BUFR
TEMPLATES

Table
BUFR CREX
reference
Reference Data Data
FXY Element name Unit Scale Unit Scale
value width width
. . Code Code
001101 State identifier 0 0 10 0 z
table table
National station
001102 Numeric 0 0 30 Numeric 0 9
number
Tabl
able Table reference Element name
reference
301089 National station identification
0 01 101 State identifier
0 01 102 National station number
Tabl
able Element name
reference
307091 BUFR template for surface observations from one-hour period with

national and WMO station identification

Code Table 0 01 101: State identifier

Code figure
0-99 Reserved
100 Algeria
101 Angola
102 Benin
103 Botswana
104 Burkina Faso
105 Burundi
106 Cameroon
107 Cape Verde
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Code figure

108 Central African Republic

109 Chad

110 Comoros

111 Congo

112 Cote d’Ivoire

113 Democratic Republic of the Congo

114 Djibouti

115 Egypt

116 Eritrea

117 Ethiopia

118 France (RA)

119 Gabon

120 Gambia

121 Ghana

122 Guinea

123 Guinea-Bissau

124 Kenya

125 Lesotho

126 Liberia

127 Libyan Arab Jamahiriya

128 Madagascar

129 Malawi

130 Mali

131 Mauritania

132 Mauritius

133 Morocco

134 Mozambique

135 Namibia

136 Niger

137 Nigeria

138 Portugal (RA )

139 Rwanda

140 Sao Tom and Prince

141 Senegal

142 Seychelles

143 Sierra Leone

144 Somalia

145 South Africa

146 Spain

147 Sudan

148 Swaziland

149 Togo

150 Tunisia

151 Uganda

152 United Kingdom of Great Britain and Northern Ireland (RA 1)

153 United Republic of Tanzania

154 Zambia

155 Zimbabwe
156 -199 Reserved for Region I (Africa)

200 Afghanistan

201 Bahrain

202 Bangladesh
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Code figure
200 Afghanistan
201 Bahrain
202 Bangladesh
203 Bhutan
204 Cambodia
205 China
206 Democratic People’s Republic of Korea
207 Hong Kong, China
208 India
209 Iran, Islamic Republic of
210 Iraq
211 Japan
212 Kazakhstan
213 Kuwait
214 Kyrgyz Republic
215 Lao People’s Democratic Republic
216 Macao, China
217 Maldives
218 Mongolia
219 Myanmar
220 Nepal
221 Oman
222 Pakistan
223 Qatar
224 Republic of Korea
225 Republic of Yemen
226 Russian Federation (RA II)
227 Saudi Arabia
228 Sri Lanka
229 Tajikistan
230 Thailand
231 Turkmenistan
232 United Arab Emirates
233 Uzbekistan
234 Viet Nam, Socialist Republic of
235 -299 Reserved for Region II (Asia)
300 Argentina
301 Bolivia
302 Brazil
303 Chile
304 Colombia
305 Ecuador
306 France
307 Guyana
308 Paraguay
309 Peru
310 Suriname
311 Uruguay
312 Venezuela
313 -399 Reserved for Region III (South America)
400 Antigua and Barbuda
401 Bahamas
402 Barbados
403 Belize
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Code figure
404 British Caribbean Territories
405 Canada
406 Colombia
407 Costa Rica
408 Cuba
409 Dominica
410 Dominican Republic
411 El Salvador
412 France (RA1V)
413 Guatemala
414 Haiti
415 Honduras
416 Jamaica
417 Mexico
418 Netherlands Antilles and Aruba
419 Nicaragua
420 Panama
421 Saint Lucia
422 Trinidad and Tobago
423 United Kingdom of Great Britain and Northern Ireland (RA TV)
424 United States of America (RA 1V)
425 Venezuela
426 - 499 Reserved for Region IV (North America, Central America and the
Caribbean)
500 Australia
501 Brunei Darussalam
502 Cook Islands
503 Fiji
504 French Polynesia
505 Indonesia
506 Kiribati
507 Malaysia
508 Micronesia, Federated States of
509 New Caledonia
510 New Zealand
511 Niue
512 Papua New Guinea
513 Philippines
514 Samoa
515 Singapore
516 Solomon Islands
517 Tonga
518 United Kingdom of Great Britain and Northern Ireland (RA V)
519 United States of America (RAV)
520 Vanuatu
521 -599 Reserved for Region V (South-West Pacific)
600 Albania
601 Armenia
602 Austria
603 Azerbaijan
604 Belarus
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Code figure
605 Belgium
606 Bosnia and Herzegovina
607 Bulgaria
608 Croatia
609 Cyprus
610 Czech Republic
611 Denmark
612 Estonia
613 Finland
614 France (RA VI)
615 Georgia
616 Germany
617 Greece
618 Hungary
619 Iceland
620 Ireland
621 Israel
622 Italy
623 Jordan
624 Kazakhstan
625 Latvia
626 Lebanon
627 Lithuania
628 Luxembourg
629 Malta
630 Monaco
631 Montenegro
632 Netherlands
633 Norway
634 Poland
635 Portugal (RA VI)
636 Republic of Moldova
637 Romania
638 Russian Federation (RA VI)
639 Serbia
640 Slovakia
641 Slovenia
642 Spain
643 Sweden
644 Switzerland
645 Syrian Arab Republic
646 The Former Yugoslav Republic of Macedonia
647 Turkey
648 Ukraine
649 United Kingdom of Great Britain and Northern Ireland (RA VI)
650 - 699 Reserved for Region VI (Europe)
700 — 999 Reserved
1000 — 1022 | Not used
1023 Missing value
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T™ 307091
Unit, scale
301089 National station identification
001 101 | State identifier " Code table, 0
001 102 [National station number " Numeric, 0
301090 Fixed surface station identification; time, horizontal and
vertical co-ordinates
301004 |Surface station identification
WMO block number'” Numeric, 0
WMO station number"”’ Numeric, 0
Station or site name CCITTIAS, 0
Type of station Code table, 0
301011 [Year®? Year, 0
Month"”’ Month, 0
Day? Day, 0
301012 [Hour"” Hour, 0
Minute"” Minute, 0
301021 |Latitude (high accuracy) Degree, 5
Longitude (high accuracy) Degree, 5
007 030 | Height of station ground above mean sea level m, 1
007 031 | Height of barometer above mean sea level m, 1
008010 Surface qualifier (for temperature data) Code table, 0
301091 Surface station instrumentation
002 180 | Main present weather detecting system Code table, 0
0 02 181 | Supplementary present weather sensor Flag table, 0
0 02 182 | Visibility measurement system Code table, 0
002 183 | Cloud detection system Code table, 0
002 184 | Type of lightning detection sensor Code table, 0
002 179 | Type of sky condition algorithm Code table, 0
0 02 186 | Capability to detect precipitation phenomena Flag table, 0
0 02 187 | Capability to detect other weather phenomena Flag table, 0
0 02 188 | Capability to detect obscuration Flag table, 0
0 02 189 | Capability to discriminate lightning strikes Flag table, 0
302001 010004 |Pressure Pa, —1
010 051 |Pressure reduced to mean sea level Pa, —1
010 061 [ 3-hour pressure change"’ Pa, -1
0 10 063 | Characteristic of pressure tendency"’ Code table, 0
007 004 Pressure (standard level) Pa, -1
010009 Geopotential height of the standard level opm, 0
302072 Temperature and humidity data
007 032 | Height of sensor above local ground m, 2
0 07 033 | Height of sensor above water surface m, |
012101 | Temperature/dry-bulb temperature (scale 2) K, 2
012103 | Dew-point temperature (scale 2) K, 2
013 003 |Relative humidity %, 0
1 03 000 Delayed replication of 3 descriptors
031000 Short delayed descriptor replication factor Numeric, 0
1 01 005 Replicate 1 descriptor five times
307063 | 007061 |Depthbelow land surface m, 2
012 130 | Soil temperature (scale 2) K, 2
007 061 Depth below land surface m, 2
(set to missing to cancel the previous value)
1 .01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302 069 Visibility data
0 07 032 | Height of sensor above local ground m, 2
0 07 033 | Height of sensor above water surface m, 1
033 041 | Attribute of following value Code table, 0
020001 | Horizontal visibility m, —1
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Unit, scale
007032 Height of sensor above local ground m, 2
(set to missing to cancel the previous value)
0 07033 Height of sensor above water surface m, 1
(set to missing to cancel the previous value)
105000 Delayed replication of 5 descriptors
031000 Short delayed descriptor replication factor Numeric, 0
020031 Ice deposit (thickness) m, 2
020032 Rate of ice accretion Code table, 0
002038 Method of sea surface temperature measurement Code table, 0
022043 Sea/water temperature (scale 2) K, 2
302021 022001 |Direction of waves Degree true, 0
022011 |Period of waves s, 0
022 021 |Height of waves m, |
1 01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302078 State of ground and snow depth measurement
002 176 | Method of state of ground measurement Code table, 0
020 062 | State of ground (with or without snow) Code table, 0
002 177 | Method of snow depth measurement Code table, 0
013 013 | Total snow depth m, 2
101 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302073 Cloud data
020010 |Cloud cover (total) %, 0
1 05004 |Replicate 5 descriptors four times
0 08 002 | Vertical significance Code table, 0
020011 |Cloud amount Code table, 0
020012 |Cloud type Code table, 0
033 041 | Attribute of following value Code table, 0
020013 | Height of base of cloud m, -1
101000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302074 Present and past weather
020 003 |Present weather"” Code table, 0
004 025 | Time period (= - 60 minutes) Minute, 0
020 004 |Past weather (1) Code table, 0
020 005 |Past weather (2)® Code table, 0
1 01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302075 Intensity of precipitation, size of precipitation element
0 08 021 | Time significance (= 2 (time averaged)) Code table, 0
004 025 | Time period (= - 10 minutes) Minute, 0
0 13 055 | Intensity of precipitation Kgm’s', 4
0 13 058 | Size of precipitation element m, 4
0 08 021 | Time significance (= missing value) Code table, 0
102 000 Delayed replication of 2 descriptors
031000 Short delayed descriptor replication factor Numeric, 0
004 025 Time period (= - 10 minutes) Minute, 0
302076 Precipitation, obscuration and other phenomena
020021 | Type of precipitation Flag table, 0
020 022 | Character of precipitation Code table, 0
026 020 | Duration of precipitation © Minute, 0
020 023 | Other weather phenomena Flag table, 0
020 024 |Intensity of phenomena Code table, 0
020025 |Obscuration Flag table, 0
020026 | Character of obscuration Code table, 0
302071 Wind data from one-hour period
007 032 | Height of sensor above local ground m, 2
0 07 033 | Height of sensor above water surface m, 1
008 021 | Time significance (= 2 (time averaged)) Code table, 0
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004 025 |Time period (= - 10 minutes, or number of minutes after a | Minute, 0
significant change of wind, if any)
011001 | Wind direction Degree true, 0
011 002 | Wind speed ms’, 1
008 021 | Time significance (= missing value) Code table, 0
1 03 002 | Replicate next 3 descriptors 2 times
004 025 | Time period Minute, 0
= - 10 minutes in the first replication,
= - 60 minutes in the second replication)
011 043 | Maximum wind gust direction Degree true, 0
011 041 |Maximum wind gust speed ms’, |
004 025 | Time period (= - 10 minutes) Minute, 0
011 016 |Extreme counterclockwise wind direction of a variable wind | Degree true, 0
011 017 | Extreme clockwise wind direction of a variable wind Degree true, 0
302077 Extreme temperature data
007 032 | Height of sensor above local ground m, 2
0 07 033 | Height of sensor above water surface m, 1
004 025 | Time period (= - 60 minutes) Minute, 0
012 111 |Maximum temperature (scale 2) at height and over period K, 2
specified
012 112 | Minimum temperature (scale 2) at height and over period K, 2
specified
007 032 |Height of sensor above local ground m, 2
(for ground temperature)
0 04 025 | Time period (= - 60 minutes) Minute, 0
0 12 112 | Minimum temperature (scale 2) at height and over period K, 2
specified (for ground temperature)
0 07033 Height of sensor above water surface m, 1
(set to missing to cancel the previous value)
101 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302079 Precipitation measurement
007 032 | Height of sensor above local ground m, 2
002 175 | Method of precipitation measurement Code table, 0
002 178 | Method of liquid water content measurement of precipitation [ Code table, 0
004 025 | Time period (= - 60 minutes) Minute, 0
013 011 | Total precipitation / total water equivalent of snow ke m”, 1
007032 Height of sensor above local ground m, 2
(set to missing to cancel the previous value)
101000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302080 Evaporation measurement
0 02 185 | Method of evaporation measurement Code table, 0
004 025 | Time period ( = - 60 minutes) Minute, 0
013 033 | Evaporation /evapotranspiration kem”, 1
1 01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302081 Total sunshine data
004 025 | Time period (= - 60 minutes) Minute, 0
014 031 | Total sunshine Minute, 0
101 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302082 Radiation data
004 025 | Time period (= - 60 minutes) Minute, 0
0 14 002 | Long-wave radiation, integrated over period specified Jm?, -3
0 14 004 | Short-wave radiation, integrated over period specified Jm~, -3
014 016 | Net radiation, integrated over period specified Jm?>, -4
0 14 028 | Global solar radiation (high accuracy), Jm?, -2
integrated over period specified
0 14 029 | Diffuse solar radiation (high accuracy), Jm”, -2

integrated over period specified
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0 14 030 | Direct solar radiation (high accuracy), Jm”, -2
integrated over period specified

1 .02 000 Delayed replication of 2 descriptors
031000 Short delayed descriptor replication factor Numeric, 0
004 025 Time period (= - 10 minutes) Minute, 0
013059 Number of flashes Numeric, 0
101000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302083 First order statistics of P, W, T, U data

004 025 | Time period (= -10 minutes ) Minute, 0

0 08 023 | First order statistics Code table, 0

(= 9 (best estimate of standard deviation)) ©

010004 |Pressure Pa, —1

011 001 | Wind direction Degree true, 0

011 002 | Wind speed ms, 1

012 101 | Temperature/dry-bulb temperature (scale 2) K, 2

013 003 |Relative humidity %, 0

0 08 023 | First order statistics (= missing value) Code table, 0
033 005 Quality information (AWS data) Flag table, 0
033 006 Internal measurement status information (AWS) Code table, 0

Notes:

(D 001 101 (WMO Member State identifier) and 0 01 102 (National AWS number) shall be used
to identify a station within the national numbering system that is completely independent of the
WMO international numbering system. The WMO international identification 0 01 001 (WMO
block number) and 0 01 002 (WMO station number) shall be reported if available for the
particular station.

2) The time identification refers to the end of the one-hour period.

3) 0 10 061 (3-hour pressure change) and 0 10 063 (Characteristic of pressure tendency)
are included in this template, although they refer to 3-hour period preceding the time of
observation.

4 Present weather may be represented only by 0 20 003, especially if reported from a manned
non-automated station. When encoding present weather reported from an automatic weather
station, the sequence of descriptors (proposed under 3 02 076) should be used, if applicable.

&) Duration of precipitation (in minutes) represents number of minutes in which any precipitation
was registered.

(6) Best estimate of standard deviation is counted out of a set of samples (signal measurements)
recorded within the period specified; it should be reported as a missing value, if the
measurements of the relevant element are not available from a part of the period specified by
004 025.

@) If reporting nominal values is required, the template shall be supplemented with 3 07 093.

NEW DESCRIPTORS FOR GFA (GRAPHICAL FORECAST AIRMET) DATA

Proposed Table B entries

Table Element name BUFR CREX
Reference
FXY Unit Scale Ref. Data Unit Scale Data
value width width
001039 Graphical CCITTIAS | O 0 40 Character 0 5
Area Forecast
(GFA) sequence
1dentifier
020 006 Flight Rules Code Table | 0 0 3 Code Table | 0 1
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Add the following new code/flag table values for BUFR/CREX Table B descriptors:

0 08 040

34 Freezing level base

35 Freezing level top

36 Flight level base

37 Flight level top

0 08 041

8 IFR Ceiling and Visibility
9 Mountain obscuration
10 Strong surface wind

11 Freezing level

12 Multiple freezing level
020023

13 Wind shear

020 025

14 Cloud

15 Precipitation

Code tables for proposed new Table B descriptors:

Code Figure | 0 20 006 Flight Rules
0 Low Instrument Flight Rules -
Ceiling < 500 feet and/or Visibility < 1 mile
1 Instrument Flight Rules -
Ceiling < 1000 feet and/or Visibility < 3 miles
2 Marginal Visual Flight Rules —
1000 feet <= Ceiling < 3000 feet and/or 3 miles <= Visibility < 5 miles
3 Visual Flight Rules -
Ceiling >= 3000 feet and/or Visibility >= 5 miles
4-6 Reserved
7 Missing value

New Table D descriptors:

(Graphical AIRMET Sierra)

316071 301014 Time period (for which AIRMET is valid)
101 000 Delayed replication
031002 Replication Factor
316075 GFA IFR Ceiling and Visibility
101 000 Delayed replication
031002 Replication Factor
316076 GFA Mountain Obscuration
(Graphical AIRMET Tango)
316072 301014 Time period (for which AIRMET is valid)
101 000 Delayed replication
031002 Replication Factor
316077 GFA Turbulence
101 000 Delayed replication
031002 Replication Factor
316078 GFA Strong Surface Wind
1 01 000 Delayed replication
031002 Replication Factor

316079 GFA Low-Level Wind Shear
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(Graphical AIRMET Zulu)
316073 301014 Time period (for which AIRMET is valid)
101 000 Delayed replication
031002 Replication Factor
316 080 GFA Icing
101 000 Delayed replication
031002 Replication Factor
316081 GFA Freezing Level
(GFA Identifier and Observed/Forecast Location)
316074 001039 GFA sequence identifier
008 021 Time significance, 4=Forecast, 16=Analysis
301014 Time period (for which hazard is being observed/forecast)
301027 Description of Feature
008 021 Time Significance, Missing=Cancel
(GFA IFR Ceiling and Visibility)
316 075 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008 041 Data significance, 8=IFR Ceiling and Visibility
316074 GFA Identifier and Observed/Forecast Location
020 006 Flight rules, 1=IFR
033042 Type of limit represented by following (cloud base) value,
2=Exclusive upper limit, 7=Missing
020013 Height of base of cloud
033042 Type of limit represented by following (visibility) value,
2=Exclusive upper limit, 7=Missing
020001 Horizontal visibility
020025 Obscuration
020026 Character of obscuration, 6=Blowing, 15=Missing
008 041 Data significance, Missing=Cancel
008 079 Product Status, Missing=Cancel
(GFA Mountain Obscuration)
316076 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008 041 Data significance, 9=Mountain obscuration
316074 GFA Identifier and Observed/Forecast Location
020 006 Flight rules, 1=IFR
020025 Obscuration
020026 Character of obscuration, 6=Blowing, 15=Missing
008 041 Data significance, Missing=Cancel
008079 Product Status, Missing=Cancel
(GFA Turbulence)
316077 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008011 Meteorological feature, 13=Turbulence
316074 GFA Identifier and Observed/Forecast Location
011031 Degree of turbulence, 6=Moderate
008011 Meteorological feature, Missing=Cancel
008 079 Product Status, Missing=Cancel
(GFA Strong Surface Wind)
316078 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008 041 Data significance, 10=Strong surface wind
316074 GFA Identifier and Observed/Forecast Location
033042 Type of limit represented by following (wind speed) value,

0=Exclusive lower limit
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011012 Wind speed at 10 m
008 041 Data significance, Missing=Cancel
008 079 Product Status, Missing=Cancel
(GFA Low-Level Wind Shear)
316079 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008011 Meteorological feature, 16=Phenomenon
316074 GFA Identifier and Observed/Forecast Location
020023 Other weather phenomena, bit 12=Wind shear
020024 Intensity of phenomena
008011 Meteorological feature, Missing=Cancel
008079 Product Status, Missing=Cancel
(GFA Icing)
316 080 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008011 Meteorological feature, 15=Airframe Icing
316074 GFA Identifier and Observed/Forecast Location
020041 Airframe icing, 4=Moderate Icing
008011 Meteorological feature, Missing=Cancel
008 079 Product Status, Missing=Cancel
(GFA Freezing Level)
316 081 008079 Product Status, 0=Normal, 1=COR, 2=AMD, 3=COR AMD,
4=CNL
008 041 Data significance, 11=Freezing level, 12=Multiple freezing level
316074 GFA Identifier and Observed/Forecast Location
008 041 Data significance, Missing=Cancel
008 079 Product Status, Missing=Cancel

FOR THE ENCODING OF THE JASON2 OGDR DATA

It 1s proposed to use the following sequence of entries for the encoding of the JASON2
OGDR data (new entries are in italicized and underlined):

BUFR

Description

Unit | Scale Reference Width

FXY

Satellite

001 007

SATELLITE IDENTIFIER

002019

SATELLITE INSTRUMENTS

001096

ACQUISITION STATION IDENTIFIER

025061

SOFTWARE IDENTIFICATION

005 044

SATELLITE CYCLE NUMBER

005 040

ORBIT NUMBER

001030

NUMERICAL MODEL IDENTIFIER

Datation

004 001

YEAR

004 002

MONTH

004 003

DAY

0 04 004

HOUR

004 005

MINUTE

004 007

SECONDS WITHIN A MINUTE

Location and Surface Type

005001

LATITUDE (HIGH ACCURACY)

006001

LONGITUDE (HIGH ACCURACY)

008029

REMOTELY SENSED SURFACE TYPE
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BUFR | Description Unit | Scale Reference Width
008 074 | ALTIMETER ECHO TYPE
008077 | RADIOMETER SENSED SURFACE TYPE CODE 0 0 7
TABLE
Flags
040011 | INTERPOLATION FLAG FLAG 0 0 8
TABLE
025097 | THREE DIMENSIONAL ERROR CODE 0 0 4
ESTIMATE OF THE NAVIGATOR ORBIT TABLE
025095 | ALTIMETER STATE FLAG CODE
TABLE
025098 | ALTIMETER DATA QUALITY FLAG FLAG 0 0 9
TABLE
025099 | ALTIMETER CORRECTION QUALITY FLAG 0 0 9
FLAG TABLE
021 144 | ALTIMETER RAIN FLAG
025096 | RADIOMETER STATE FLAG
040012 | RADIOMETER DATA QUALITY FLAG FLAG 0 0 8
TABLE
040013 | RADIOMETER BRIGHTNESS CODE 0 0 3
TEMPERATURE INTERPRETATION TABLE
FLAG
021169 | ICE PRESENCE INDICATOR CODE 0 0 2
TABLE
Altimeter: Ku Band
022 151 | KU BAND OCEAN RANGE
022162 | RMS OF 20 Hz KU BAND OCEAN M 0 16
RANGE
022163 | NUMBER OF 20Hz VALID POINTS FOR | NUMERIC 0 0 10
KU BAND
025160 | KUBAND NET INSTRUMENTAL M 4 -120000 18
CORRECTION
025133 | SEA STATE BIAS CORRECTION ON
KU BAND
022 156 | KU BAND SIGNIFICANT WAVE
HEIGHT
022164 | RMS 20 HZ KU BAND SIGNIFICANT M 3 0 16
WAVE HEIGHT
022165 | NUMBER OF 20HZ VALID POINTS FOR | NUMERIC 0 0 10
KU BAND SIGNIFICANT WAVE HEIGHT
022166 | KUBAND NET INSTRUMENTAL M 3 -1000 11
CORRECTION FOR SIGNIFICANT
WAVE HEIGHT
021137 | KU BAND CORRECTED OCEAN
BACKSCATTER COEFFICIENT
021138 | STD KU BAND CORRECTED OCEAN
BACKSCATTER COEFFICIENT
022167 | NUMBER OF VALID POINTS FOR KU NUMERIC 0 0 10
BAND BACKSCATTER
021139 | KUBAND NET INSTRUMENTAL
CORRECTION FOR AGC
021118 | ATTENUATION CORRECTION ON

SIGMA-0
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BUFR

Description

Unit

Scale

Reference

Width

021145

KU BAND AUTOMATIC GAIN

CONTROL

DB

[N

IS

021146

RMS KU BAND AUTOMATIC GAIN

CONTROL

DB

0o

IS

o)

021147

NUMBER OF VALID POINTS FOR KU
BAND AUTOMATIC GAIN CONTROL

NUMERIC

=)

IS

|t

Altimeter: C band

022168

022169

C BAND OCEAN RANGE

RMS OF C BAND OCEAN RANGE

NS

022170

NUMBER OF 20Hz VALID POINTS FOR

C BAND

Q)

NUMERI

IS |1 flvo

SIS

S|[=
SIS\~

025161

C BAND NET INSTRUMENTAL

CORRECTION

<

BN

|N
Co

025162

SEA STATE BIAS CORRECTION ON C

BAND

<

N

|N
o

022171

C BAND SIGNIFICANT WAVE HEIGHT

022172

RMS 20HZ C BAND SIGNIFICANT

WAVE HEIGHT

SISV

N
[N

022173

NUMBER OF 20HZ VALID POINTS FOR

C BAND SIGNIFICANT WAVE HEIGHT

=)

|>\.
S

022174

C BAND NET INSTRUMENTAL

CORRECTION FOR SIGNIFICANT
WAVE HEIGHT

o

~
~

021170

C BAND CORRECTED OCEAN

BACKSCATTER COEFFICIENT

[N

|N
AN

021171

RMS C BAND CORRECTED OCEAN

BACKSCATTER COEFFICIENT

0o

=

022175

NUMBER OF VALID POINTS FOR C

BAND BACKSCATTER

NUMERIC

=)

S

021172

C BAND NET INSTRUMENTAL

CORRECTION FOR AGC

DB

(L)

-2048

|>~
\S)

021118

ATTENUATION CORRECTION ON
SIGMA-0

021173

C BAND AUTOMATIC GAIN CONTROL

DB

021174

RMS C BAND AUTOMATIC GAIN

CONTROL

DB

[NSYI1N)

SIS

ol

021175

NUMBER OF VALID POINTS FOR C

BAND AUTOMATIC GAIN CONTROL

NUMERIC

)

IS

S

Radiometer

002153

SATELLITE CHANNEL CENTRE
FREQUENCY

012063

BRIGHTNESS TEMPERATURE

002153

SATELLITE CHANNEL CENTRE
FREQUENCY

012063

BRIGHTNESS TEMPERATURE

002153

SATELLITE CHANNEL CENTRE
FREQUENCY

012063

BRIGHTNESS TEMPERATURE

013090

RADIOMETER WATER VAPOR
CONTENT

013091

RADIOMETER LIQUID CONTENT
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BUFR

Description

Unit

Scale

Reference

Width

Wind

007 002

HEIGHT OR ALTITUDE

011097

WIND SPEED FROM ALTIMETER

M/S

011 098

WIND SPEED FROM RADIOMETER

M/S

(NSYII}

S|

SIS
DY)

007 002

HEIGHT OR ALTITUDE

011095

U COMPONENT OF THE MODEL
WIND VECTOR

011 096

V COMPONENT OF THE MODEL
WIND VECTOR

Dynamic Topography

010096

MEAN DYNAMIC TOPOGRAPHY

<

%)

010 081

ALTITUDE OF COG ABOVE
REFERENCE ELLIPSOID

010 082

INSTANTANEOUS ALTITUDE RATE

010083

OFF NADIR ANGLE OF THE
SATELLITE FROM PLATFORM DATA

010101

SQUARED OFF NADIR ANGLE OF THE

SATELLITE FROM WAVEFORM DATA

DEGREES"2

0o

-32768

025132

IONOSPHERIC CORRECTION FROM
MODEL ON KU BAND

025163

ALTIMETER IONOSPHERIC

CORRECTION ON KU BAND

<

9%

-32768

025126

MODEL DRY TROPOSPHERIC
CORRECTION

025128

MODEL WET TROPOSPHERIC
CORRECTION

025 164

RADIOMETER WET TROPOSPHERIC

CORRECTION

<

N

-5000

010 085

MEAN SEA SURFACE HEIGHT

010097

MEAN SEA SURFACE HEIGHT FROM

ALTIMETER ONLY

<

Jwo

010086

GEOID'S HEIGHT

010 087

OCEAN DEPTH/LAND ELEVATION

010092

SOLID EARTH TIDE HEIGHT

010088

GEOCENTRIC OCEAN TIDE HEIGHT
SOLUTION 1

010089

GEOCENTRIC OCEAN TIDE HEIGHT
SOLUTION 2

010098

LOADING TIDE HEIGHT GEOCENTRIC

OCEAN TIDE SOLUTION 1

=

BN

-2000

~
\S)

010099

LOADING TIDE HEIGHT GEOCENTRIC

OCEAN TIDE SOLUTION 2

<

BN

-2000

|>~
\S)

010090

LONG PERIOD TIDE HEIGHT

010100

NON-EQUILIBRIUM LONG PERIOD

TIDE HEIGHT

I<

BN

-2000

~
S}

010093

GEOCENTRIC POLE TIDE HEIGHT

025127

SEA SURFACE HEIGHT CORRECTION
DUE TO PRESSURE LOADING

040014

HIGH FREQUENCY FLUCTUATIONS

OF THE SEA SURFACE TOPOGRAPHY
CORRECTION

<

BN

It is proposed to allocate the Table D entry 3 40 005 for the above sequence.

Proposal for code and flag tables
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008077

Radiometer sensed surface type

Code figure

N WND—O

Land
Sea
Coastal
Open ocean or semi-enclosed sea
Enclosed sea or lake
Continental ice

6-126 Reserved

127

Bit number

1
2

3

>N

11 8 bits

Code figure

AWLWN—O

10-14
15

Missing value

040011

Interpolation flag

Mean sea surface (MSS) interpolation flag
Ocean tide solution 1 interpolation flag (0=4 points

over ocean, 1=less than 4 points)
Ocean tide solution 2 interpolation flag (0=4 points

over ocean, 1=less than 4 points)
Meteorological data interpolation flag (0=4 points

over ocean, 1=less than 4 points)
Spare

Spare

Spare

Missing

025090
Orbit state flag

Orbit computed during a manoeuvre

Adjusted mission operations orbit

Extrapolated mission operations orbit

Adjusted (preliminary/precise) orbit
(preliminary/precise) orbit is estimated during a
manoeuvre period

(preliminary/precise) orbit is interpolated over a

tracking data gap

(preliminary/precise) orbit is extrapolated for a
duration less than 1 day

(preliminary/precise) orbit is extrapolated for a
duration that ranges from 1 day to 2 days
(preliminary/precise) orbit is extrapolated for a
duration larger than 2 days, or that the orbit is
extrapolated just after a manoeuvre

DORIS' DIODE' navigator orbit

Reserved

Missing value

127

T DORIS stands for “Doppler Orbitography and Radio-positioning Integrated by Satellite”.

1 DIODE means “Détermination Immédiate d’Orbite par Doris Embarqué” or immediate

onboard orbit determination by DORIS. It is part of the DORIS instrument, which calculates
the satellite’s position and velocity.
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025097
Three dimensional error estimate of the navigator orbit
Code figure
0 Ranges between 0 and 30 cm
1 Ranges between 30 and 60 cm
2 Ranges between 60 and 90 cm
3 Ranges between 90 and 120 cm
4 Ranges between 120 and 150 cm
5 Ranges between 150 and 180 cm
6 Ranges between 180 and 210 cm
7 Ranges between 210 and 240 cm
8 Ranges between 240 and 270 cm
9 Ranges larger than 270 cm
10-14 Reserved

15 Missing value

025098

Altimeter data quality flag

Bit number (0 is good, 1 is bad)

Ku band range

C band range

Ku band SWH*

C band SWH*

Ku band backscatter coefficient
C band backscatter coefficient
Off nadir angle from Ku band waveform
parameters

8 Off nadir angle from platform
All 9 bits Missing

~N NNk W

* SWH stands for “Significant wave height”

025099
Altimeter correction quality flag

Bit number (0 is good, 1 is bad)

Ku band range instrumental correction

C band range instrumental correction

Ku band SWH#* instrumental correction

C band SWH#* instrumental correction

Ku band backscatter coefficient instrumental correction
C band backscatter coefficient instrumental correction
Spare

Spare

All 9 bits Missing

O KW —

* SWH stands for “Significant wave height”

040012
Radiometer data quality flag

Bit number (0 is good, 1 is bad)
1 18.7 GHz brightness temperature
2 23.8 GHz brightness temperature
3 34 GHz brightness temperature
4 Spare

5 Spare

6 Spare

7 Spare

All 8 bits Missing
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040 013
Radiometer brightness temperature interpretation flag
Code figure _
0 Interpolation with no gap between JMR" data
1 Interpolation with gaps between JMR® data
2 Extrapolation of JMR® data
3 Failure of extrapolation and interpolation
4-6 Reserved
7 Missing
§ JMR stands for “JASON-1 Microwave Radiometer”
021169
Ice presence indicator
Code figure
0 No ice present
1 Ice present
2 Reserved
3 Missing
FOR SMOS SATELLITE DATA
Proposed new Table B entries
Table Element name BUFR CREX
Reference
FXY Unit Scale | Ref. Data | Unit Scale Data
value width width
001144 Snapshot identifier Numeric 0 0 31 Numeric 0 10
015012 Total electron count per | 1/M**2 -16 0 6 1/M**2 -16 2
square metre
012165 Direct sun brightness K 0 0 23 K 0 7
temperature
012166 Snapshot accuracy K 1 -4000 13 K 1 4
012167 Radiometric accuracy K 1 0 9 K 1
(pure polarisation) 3
012168 Radiometric accuracy K 1 0 9 K 1 3
(cross polarisation)
030010 Number of grid points Numeric 0 0 13 Numeric 0 4
001124 Grid point identifier Numeric 0 0 24 Numeric 0 8
007012 Grid point altitude M 2 -50000 20 M 2 7
013048 Water fraction % 1 0 10 % 1 4
012080 Brightness temperature | K 2 -10000 16 K 2 5
real part
012081 Brightness temperature K 2 -10000 16 K 2 5
imaginary part
012082 Pixel radiometric K 2 0 12 K 2 4
accuracy
025081 Incidence angle Degree 3 0 17 Degree 3 6
025082 Azimuth angle Degree 3 0 19 Degree 3 6
025083 Faraday rotational angle | Degree 3 0 19 Degree 3 6
025084 Geometric rotational Degree 5 0 26 Degree 5 8
angle
027010 Footprint axis 1 M -1 0 14 M -1 5
028010 Footprint axis 2 M -1 0 14 M -1 5
025174 SMOS information flag | Flag table | 0 0 14 Flag table 0 5
002099 Polarisation Code table | 0 0 3 Code table | 0 1
033028 Snapshot overall quality | Code table | 0 0 3 Codetable | 0 1

Note: In full polarisation the Levellc SMOS brightness temperature (BT) is complex
number. The components of the complex BT are related to the Stokes parameters which
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are harmonic components of the brightness temperature. Third and fourth Stoke parameters
can be negative, leading to negative values of the complex BT.

Proposed new BUFR Table D sequence for SMOS data

312070 001007
002019
001144
001124
030010
301011
301013
301021
007012
015012
012165
012166
012167
012168
027010
028010
002099
013048
025081
025082
025083
025084
012080
012081
012082
025174
033028

Add new Code tables:

0 33 028 - Snapshot overall quality
Code Meaning

Nominal
Degraded by SW error; any error reported by the algorithms
Degraded by instrument error
Degraded by corrupted /missing ADF
-6 Reserved
Missing value

Dbk W -

002 099 Polarisation

ode Meaning

HH polarisation

VV polarisation

HV polarisation real valued component

HV polarisation imaginary valued component
-6 Reserved
Missing value

@)

b WO —=O

Add new Flag table:
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025 174 - SMOS information flag

Bit number  Meaning
1 Pixel is affected by RFI effects

2 Pixel is located in the hexagonal Alias direction centred on Sun alias

3 Pixel is close to the border delimiting the extended Alias free zone

4 Pixel is inside the extended Alias free zone

5 Pixel is inside the exclusive of Alias free zone

6 Pixel is located in a zone where a Moon Alias was reconstructed

7 Pixel is located in a zone where Sun reflection has been detected

8 Pixel is located in a zone where Sun Alias was reconstructed

9 Flat target transformation has been performed during image reconstruction of this pixel

10 Scene has been combined with an adjustment scene in opposite polarisation during image
reconstruction to account for cross-polarisation leakage

11 Direct Moon correction has been performed during image reconstruction of this pixel

12 Reflected Sun correction has been performed during image reconstruction of this pixel

13 Direct Sun correction has been performed during image reconstruction of this image

All 14 Missing value

Add the following new Sub category in Common Code Table C-13:
Data category International sub-category
101 Image data (satellite) 007 SMOS data
Add the following new satellite identifier in Common Code Table C-5:
46 SMOS
Add the following new satellite instrument in Common Code Table C-8:

176 ESA Radiometer MIRAS Microwave Imaging Radiometer
Using Aperture Synthesis

FOR GOME EXPERIMENT DATA

3-10-018 Ozone data

001007 — Satellite identifier

005040 — Orbit number

004001 — Year

004043 — Day of year

004004 — Hour

004005 — Minute

004006 — Second

207002 — Increase scale, reference value and data width
026030 — Measurement integration time

207000 — Cancel increase scale, reference value and data width
005002 — Latitude

006002 — Longitude

033072 — Ozone error

007025 — Solar zenith angle

005022 — Solar azimuth angle

207002 — Increase scale, reference value and data width
015001 — Total ozone

207000 — Cancel increase scale, reference value and data width
008003 - Vertical significance (“0” = surface)

207001 — Increase scale, reference value and data width
010004 — Pressure (terrain)

207000 - Cancel increase scale, reference value and data width
008003 - Vertical significance (“Missing” = Cancel)

008003 - Vertical significance (“2” = Cloud top)
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033042 - Type of limit represented by following value (“0” = Exclusive lower limit)
207001 - Increase scale, reference value and data width
007004 — Pressure

207000 — Cancel increase scale, reference value and data width
207002 — Increase scale, reference value and data width
015001 — Total ozone (below cloud top pressure)

207000 — Cancel increase scale, reference value and data width
008003 — Vertical significance (“Missing” = Cancel)

207002 — Increase scale, reference value and data width
020081 — Cloud amount in segment (cloud fraction)

207000 — Cancel increase scale, reference value and data width
020065 — Snow cover

008029 — Remotely-sensed surface type

207004 — Increase scale, reference value and data width
015030 — Aerosol contamination index

207000 — Cancel increase scale, reference value and data width
008075 — Ascending/descending orbit qualifier

Table Element name BUFR CREX
Reference
FXY Unit Scale Ref. Data Unit Scale | Data
value width width
026 030 Measurement Second 2 0 8 Second 2 3
integration time
033072 Ozone error Code table | 0 0 5 Code table |0 2

0-33-072 Ozone error

0 Good retrieval

1 Reflectivity out of range

2 Larger Pixels (Number of cross-track pixels less than 32) or backward scans
Error

3 Solar zenith angle greater than 88

4 Latitude/longitude out of range

5 Viewing zenith angle or solar zenith angle out of range

6 Step-one process failed in general
7

8

9

First guess ozone out of range
Too many iterations (exceed 8)
Step-one residue calculation failed

10 Step-two process failed in general

11 First guess ozone profile out of range

12 Step-two ozone value out of range

13 Step-two residue calculation failed

14 Step-three process failed in general

15 Polarization Correction Accuracy Alert

16 Radiance or irradiance less or equal to zero
17-30 Reserved

31 Missing

METOP GOME-2 BUFR TEMPLATE

322028
ELEMENT NAME
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001007 SATELLITE IDENTIFIER
002019 SATELLITE INSTRUMENTS
004001 YEAR
004002 MONTH
004003 DAY
004004 HOUR
004005 MINUTE
004006 SECOND
005001 LATITUDE (HIGH ACCURACY)
10 006001 LONGITUDE (HIGH ACCURACY)
11 027001 LATITUDE (HIGH ACCURACY)
12 028001 LONGITUDE (HIGH ACCURACY)
13 027001 LATITUDE (HIGH ACCURACY)
14 028001 LONGITUDE (HIGH ACCURACY)
15 027001 LATITUDE (HIGH ACCURACY)
16 028001 LONGITUDE (HIGH ACCURACY)
17 027001 LATITUDE (HIGH ACCURACY)
18 028001 LONGITUDE (HIGH ACCURACY)
19 010001 HEIGHT OF LAND SURFACE
20 014019 SURFACE ALBEDO
21 007025 SOLAR ZENITH ANGLE
22 010080 VIEWING ZENITH ANGLE
23 005023 SUN TO SATELLITE AZIMUTH DIFFERENCE
24 020010 CLOUD COVER (TOTAL)
25 008003 VERTICAL SIGNIFICANCE (SATELLITE OBSERVATIONS)
26 007004 PRESSURE
27 014026 ALBEDO AT THE TOP OF CLOUDS
28 020014 HEIGHT OF TOP OF CLOUD
29 013093 CLOUD OPTICAL THICKNESS
30 105000 DELAYED REPLICATION OF FIVE DESCRIPTORS
31 031001 DELAYED DESCRIPTOR REPLICATION FACTOR
32 007004 PRESSURE
33 007004 PRESSURE
34 008043 ATMOSPHERIC CHEMICAL OR PHISICAL CONSTITUENT TYPE
35 008044 CAS REGISTRY NUMBER
36 015021 INTEGRATED MASS DENSITY
A new category 22 for Chemical and Aerosol sequences is proposed to be used.

O 001N L B WD —

BUFR TABLE D AND CODE TABLE ENTRIES FOR ENCODING OF
ALL SKY RADIANCE DATA

New code table entries

In order to describe the type of clouds from which cloudy radiances are associated, it is
necessary to add three new entries to the code table 0-08-003, “Vertical significance (satellite
observations)”, highlighted in grey as follows:

“Vertical significance (satellite observations)”, 0-08-003
Code Meaning

0 Surface

1 Base of Satellite sounding
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Cloud Top
Tropopause
Precipitable water
Sounding Radiances
Mean Temperatures
Ozone

Low cloud

Med cloud

High cloud

11-62 Reserved

63 Missing value

00O\ NI W

New sequence descriptors
It is proposed to add three new sequence descriptors to Table D for the encoding of all sky
radiance data. These are described below:

Sequence Number of descriptors Descriptors / sub-sequences
All sky radiance product main sequence
310027 12 301071 Product information

301011 Date

301013 Time

301021 Latitude / longitude
030021 Number of pixels per row

030022 Number of pixels per column
010002 Orbit height
304036 All sky radiance cloud coverage
002152 Satellite instrument used
002167 Radiance computational method
101011 Replication operator
304035 All sky radiance data

Cloud coverage

304036 12 020082 Amount of segment cloud free
008012 Land-Sea Qualifier: Sea
020082 Amount of segment cloud free (sea)
008012 Cancel qualifier
020081 Cloud amount in segment
008003 Vertical significance: Low cloud
020081 Cloud amount in segment (low cloud)
008003 Vertical significance: Mid cloud
020081 Cloud amount in segment (mid cloud)
008003 Vertical significance: High cloud
020081 Cloud amount in segment (high cloud)
008003 Cancel significance

All sky radiance data

304035 15 002153 Satellite channel centre frequency
002154 Satellite channel band width
012063 Brightness temperature
008001 Pixel type: clear
012063 Brightness temperature (clear)
008001 Pixel type: cloudy
012063 Brightness temperature (cloudy)
008001 Cancel type
008003 Vertical significance: low cloud
012063 Brightness temperature (low cloud)
008003 Vertical significance: mid cloud
012063 Brightness temperature (mid cloud)
008003 Vertical_significance: high cloud
012063 Brightness temperature (high cloud)
008003 Cancel_significance

BUFR TEMPLATE FOR REPRESENTATION OF SYNOP DATA WITH
SUPPLEMENTARY INFORMATION ON ONE-HOUR OBSERVATIONS
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This template is proposed to be used for representation of surface observation data from
both automatic stations and manned stations. This template is also suitable for SYNOP
observation data, by including parameters covering periods longer than one hour.

Entries from the SYNOP BUFR template TM 307080 are indicated by an asterisk * in the
column S. Entries from the AWS BUFR template TM 307091 are indicated by an asterisk *
in the column A.
Entries used by both templates are not marked.

TM 307096 -BUFR template for representation of SYNOP data with supplementary
information on one-hour observations

307096

Sequence for representation of SYNOP data with supplementary information

on one-hour observations

301090

Fixed surface station identification, time, horizontal and vertical coordinates

301089

National station identification

008010

Surface qualifier (for temperature data)

301091

Surface station instrumentation

302084

“Instantaneous” data of sequence 307096

302 085

“Period” data of sequence 307096

033005

Quality information (AWS data)

033 006

Internal measurement status information (AWS)

This BUFR template further expands as follows:

S| A Unit, scale
301090 Surface station identification; time,
horizontal and vertical co-ordinates
301004 Surface station identification
001 001 WMO block number Numeric, 0
001 002 WMO station number Numeric, 0
001015 Station or site name CCITT I1AS,0
002001 Type of station Code table, 0
301011 004 001 Year Year, 0
004 002 Month Month, 0
004 003 Day Day, 0
301012 004 004 Hour Hour, 0
004 005 Minute Minute, 0
301021 005001 Latitude (high accuracy) Degree, 5
006 001 Longitude (high accuracy) Degree, 5
007030 1Hei%ht of station ground above mean sea m, 1
eve
007031 Height of barometer above mean sea level m, 1
301089 * | National station identification
001 101 * | State identifier (see Note 1) Code table, 0
001 102 * | National station number (see Note 1) Numeric, 0
008010 * | Surface qualifier (for temperature data) Code table, 0
301091 * | Surface station instrumentation
002 180 * | Main present weather detecting system Code table, 0
002 181 * | Supplementary present weather sensor Flag table, 0
002182 * | Visibility measurement system Code table, 0
002183 * | Cloud detection system Code table, 0
002184 * | Type of lightning detection sensor Code table, 0
002179 * | Type of sky condition algorithm Code table, 0
002186 * | Capability to detect precipitation phenomena | Flag table, 0
002 187 * | Capability to detect other weather Flag table, 0
phenomena
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S| A Unit, scale
002188 * | Capability to detect obscuration Flag table, 0
002189 * | Capability to discriminate lightning strikes | Flag table, 0
302084 “Instantaneous” data of sequence 307096
302031 Pressure data
302001 [0 10004 Pressure Pa, -1
010051 Pressure reduced to mean sea level Pa, -1
010061 3-hour pressure change Pa, -1
010063 Characteristic of pressure tendency Code table, 0
010062 * 24-hour pressure change P24P24P24 Pa, -1
007 004 Pressure (standard level) Pa, -1
010009 Geopotential height of the standard level gpm, 0
302072 Temperature and humidity data
007032 Height of sensor above local ground m, 2
007033 * | Height of sensor above water surface m, 1
012101 Temperature/dry-bulb temperature (scale 2) | K, 2
012103 Dew-point temperature (scale 2) K, 2
013003 Relative humidity %, 0
1 03 000 Delayed replication of 3 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
101 005 * | Replicate one descriptor five times
307063 007061 * | Depth below land surface m, 2
012130 * | Soil temperature (scale 2) K, 2
007 061 * | Depth below land surface (set to missing to [ m, 2
cancel the previous value)
Visibility data
1 01 000 Delayed replication of 1 descriptor
031000 * | Short delayed descriptor replication factor Numeric, 0
302069 007032 Height of sensor above local ground m, 2
007033 Height of sensor above water surface m, 1
033041 Attribute of following value Code table, 0
020001 Horizontal visibility m, —1
007032 * | Height of sensor above local ground m, 2
(set to missing to cancel the previous value)
007033 * | Height of sensor above water surface m, 1
(set to missing to cancel the previous value)
Marine data
1 05 000 Delayed replication of 5 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
020031 * | Ice deposit (thickness) m, 2
020032 * | Rate of ice accretion Code table, 0
002038 * | Method of sea surface temperature Code table, 0
measurement
022043 * | Sea/water temperature (scale 2) K, 2
302021 022001 * | Direction of waves Degree true, 0
022011 * | Period of waves s, 0
022021 * | Height of waves m, 1
State of ground and snow depth
measurement
1 01 000 Delayed replication of 1 descriptor
031000 * | Short delayed descriptor replication factor Numeric, 0
302078 002176 * | Method of state of ground measurement Code table, 0
020 062 State of ground (with or without snow) Code table, 0
002177 * | Method of snow depth measurement Code table, 0
013013 Total snow depth m, 2
012113 * Ground minimum temperature K,2

(scale 2), past 12 hours
s, T, T,
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S| A Unit, scale
Cloud data
101 000 Delayed replication of 1 descriptor
031000 * | Short delayed descriptor replication factor Numeric, 0
302004 020010 Cloud cover (total) %, 0
008 002 * Vertical significance Code table, 0
020011 * Cloud amount (of low or middle clouds) N, | Code table, 0
020013 * Height of base of cloud h |m,-1
020012 * Cloud type (low clouds C,) C, | Code table, 0
020012 * Cloud type (middle clouds Cy,) Cy | Code table, 0
020012 * Cloud type (high clouds C,,) Cy | Code table, 0
1 05000 Delayed replication of 5 descriptors
031001 * Delayed descriptor replication factor Numeric, 0
008 002 Vertical significance Code table, 0
020011 Cloud amount Code table, 0
020012 Cloud type Code table, 0
033041 * | Attribute of following value Code table, 0
020013 Height of base of cloud m, -1
Clouds with bases below station level
302036 |105000 * Delayed replication of 5 descriptors
031001 ® Delayed descriptor replication factor Numeric, 0
008 002 * Vertical significance Code table, 0
020011 ® Cloud amount N’ | Code table, 0
020012 ® Cloud type C’ | Code table, 0
020014 * Height of top of cloud m, -1
H’H’
020017 ® Cloud top description C, |Code table, 0
1 01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
* Direction of cloud drift
6D, DDy,
302 047 102 003 * Replicate 2 descriptors 3 times
0 08 002 * Vertical significance Code table, 0
(7= low cloud, 8= middle cloud, 9 = high
cloud)
020054 * True direction from which clouds are moving | Degree true, 0
D, DDy
008 002 * Vertical significance Code table, 0
(set to missing to cancel the previous value)
* Direction and elevation of cloud 57CD,e.
1 01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302048 |005021 * Bearing or azimuth D, |Degree true, 2
007 021 * Elevation angle ec | Degree, 2
020012 * Cloud type C Code table, 0
005021 * Bearing or azimuth Degree true, 2
(set to missing to cancel the previous value)
007021 * Elevation angle Degree, 2
(set to missing to cancel the previous value)
302085 “Period” data of sequence 307096
Present and past weather data
1 05 000 Delayed replication of 5 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
020003 Present weather (see Note 2) Code table, 0
103 002 Replicate 3 descriptors 2 times
004 024 Time period Hour, 0
(=-1 hour in 1. replication,

-x hours in 2. replication, x corresponding
to the time period of W, W, in the SYNOP
report)




138 FEAR RG22 DU i 2 B 2R
S| A Unit, scale
020004 Past weather (1) Code table, 0
020 005 Past weather (2) Code table, 0
* | Intensity of precipitation, size of
precipitation element
1 01 000 Delayed replication of 1 descriptor
031000 * | Short delayed descriptor replication factor Numeric, 0
302075 (008021 * | Time significance (= 2 (time averaged)) Code table, 0
004 025 * | Time period (= - 10 minutes) Minute, 0
013055 * | Intensity of precipitation kg m”s’, 4
013 058 * | Size of precipitation element m, 4
008 021 * | Time significance (= missing value) Code table, 0
Precipitation, obscuration and other
phenomena
1 02 000 Delayed replication of 2 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
004 025 * | Time period (= - 10 minutes) Minute, 0
302076 * | Precipitation, obscuration and other
phenomena
020021 * | Type of precipitation Flag table, 0
020022 * | Character of precipitation Code table, 0
026020 * | Duration of precipitation (see Note 3) Minute, 0
020023 * | Other weather phenomena Flag table, 0
020024 * | Intensity of phenomena Code table, 0
020025 * | Obscuration Flag table, 0
020026 * | Character of obscuration Code table, 0
Lightning data
1 02 000 Delayed replication of 2 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
004 025 * | Time period (= - 10 minutes) Minute, 0
013059 * | Number of flashes Numeric, 0
Wind data
007032 Height of sensor above local ground m, 2
007033 * | Height of sensor above water surface m, 1
008 021 Time significance (= 2 (time averaged)) Code table, 0
004 025 Time period (= - 10 minutes, or number of | Minute, 0
minutes after a significant change of wind)
011001 Wind direction Degree true, 0
011002 Wind speed ms’, 1
008 021 Time significance (= missing value) Code table, 0
103 003 Replicate next 3 descriptors 3 times
004 025 Time period Minute, 0
(= -10 minutes in 1. replication,
= - 60 minutes in 2. replication,
= - 60*3 or 60*6 minutes in 3. replication)
011043 Maximum wind gust direction Degree true, 0
011041 Maximum wind gust speed ms’, 1
004 025 Time period (= - 10 minutes) Minute, 0
011016 Extreme counterclockwise wind direction of | Degree true, 0
a variable wind
011017 * | Extreme clockwise wind direction of a Degree true, 0
variable wind
Extreme temperature data
302077 | 007032 * | Height of sensor above local ground m, 2
007033 * | Height of sensor above water surface m, 1
004 025 * | Time period (= - 60 minutes) Minute, 0
012111 * | Maximum temperature (scale 2) at height K, 2
and over periog specified
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A Unit, scale
012112 * | Minimum temperature (scale 2) at height and | K, 2
over period specified
007032 * | Height of sensor above local ground m, 2
(for ground temperature)
004 025 * | Time period (= - 60 minutes) Minute, 0
012112 * | Minimum temperature (scale 2) at height K, 2
and over period specified (for ground
temperature)
007033 * | Height of sensor above water surface m, 1
(set to missing to cancel the previous value)
302041 |007032 Height of sensor above local ground m, 2
(for temperature measurement)
004 024 Time period Hour, 0
004 024 Time period (see Notes 4 and 5) Hour, 0
012111 Maximum temperature (scale 2) at height K, 2
and over period specified s, T.T.T,
004 024 Time period Hour, 0
004024 Time period (see Note 5) Hour, 0
012112 Minimum temperature (scale 2) at height and | K, 2
over period specified s, T.T.T,
Precipitation measurement
1 06 000 Delayed replication of 6 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
007032 Height of sensor above local ground m, 2
002175 * | Method of precipitation measurement Code table, 0
002178 * | Method of liquid water content measurement | Code table, 0
of precipitation
1 02 005 Replicate 2 descriptors 5 times
004 024 Time period in hours tr Hour, 0
(= - 1 hour in the first replication,
=-3,-6, -12 and - 24 hours in the other
replications)
013011 Total precipitation / total water equivalent of |kg m~, 1
Snow
007032 * | Height of sensor above local ground m, 2
(set to missing to cancel the previous value)
Evaporation data
1 03 000 Delayed replication of 3 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
002185 * | Method of evaporation measurement Code table, 0
101 002 Replicate 1 descriptor 2 times
302044 004 024 Time period in hours Hour, 0
(=-1 hour in 1. replication,
= -24 hours in 2. replication)
002 004 Type of instrument for evaporation Code table, 0
measurement or type of crop
013033 Evaporation /evapotranspiration kgm?, 1
Total sunshine data
1 02 000 Delayed replication of 2 descriptors
031000 * | Short delayed descriptor replication factor Numeric, 0
101 002 Replicate 1 descriptor 2 times
302039 (004024 Time period in hours Hour, 0
(=-1 hour in 1. replication,
= -24 hours in 2. replication)
014031 Total sunshine Minute, 0
Radiation data
1 02 000 Delayed replication of 2 descriptors
031 000 * | Short delayed descriptor replication factor Numeric, 0
101 002 Replicate 1 descriptor 2 times
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302045 |[004024 * Time period in hours Hour, 0
(=-1 hourin 1. replication,
= -24 hours in 2. replication)
014 002 Long-wave radiation, integrated over period |Jm®, -3
specified
014 004 Short-wave radiation, integrated over period |[Jm~, -3
specified
014016 Net radiation, integrated over period Jm”, -4
specified
014 028 Global solar radiation (high accuracy), Jm?, -2
integrated over period specified
014 029 Diffuse solar radiation (high accuracy), Jm?”, -2
integrated over period specified
014 030 Direct solar radiation (high accuracy), Jm?, -2
integrated over period specified
® Temperature change gr. 54g,s,d;
1 01 000 Delayed replication of 1 descriptor
031000 Short delayed descriptor replication factor Numeric, 0
302046 |004024 * Time period or displacement Hour, 0
004 024 * Time period or displacement (see Note 6) Hour, 0
012049 * T%mperature change over period specified K, 0
Sn T
* | First order statistics of P, W, T, U data
101 000 Delayed replication of 1 descriptor
031000 * | Short delayed descriptor replication factor Numeric, 0
302083 (004025 * | Time period (= -10 minutes ) Minute, 0
008 023 * | First order statistics (see Note 7) Code table, 0
(=9 (best estimate of standard deviation))
010004 * | Pressure Pa, -1
011001 * | Wind direction Degree true, 0
011002 * | Wind speed ms’, 1
012101 * | Temperature/dry-bulb temperature (scale 2) (K, 2
013003 * | Relative humidity %, 0
008 023 * | First order statistics (= missing value) Code table, 0
033 005 * | Quality information (AWS data) Flag table, 0
033 006 * |Internal measurement status information (AWS)| Code table, 0
Notes:
(N The WMO international identification 0 01 001 (WMO block number) and 0 01 002 (WMO
station number) shall be reported as mandatory if available for the particular station. 0 01 101
(WMO Member State identifier) and 0 01 102 (National AWS number) may be used to identify
a station within the national numbering system. If the WMO station identification is not
available for the particular station, the National station identification shall be used.
2) When reported, present weather shall be always represented by 0 20 003. When encoding
present weather reported from an automatic weather station, the sequence of descriptors
(proposed under 3 02 076) should also be used, if applicable.
3) Duration of precipitation represents number of minutes in which precipitation was registered.
4) Within RA 1V, the maximum temperature at 1200 UTC is reported for the previous calendar day
(i.e. the ending time of the period is not equal to the nominal time of the report). To construct
the required time range, descriptor 004024 has to be included two times. If the period ends at
the nominal time of the report, value of the second 004024 shall be set to 0.
5) Within RA III, the maximum day-time temperature and the minimum night-time temperature
is reported (i.e. the ending time of the period may not be equal to the nominal time of the
report). To construct the required time range, descriptor 004024 has to be included two times. If
the period ends at the nominal time of the report, value of the second 004024 shall be set to 0.
(6) To construct the required time range, descriptor 004024 has to be included two times.
@) Best estimate of standard deviation is counted out of a set of samples (signal measurements)
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recorded within the period specified; it should be reported as a missing value, if the
measurements of the relevant element are not available from a part of the period specified by 0
04 025.

(®) Additional parameters required by regional or national reporting practices shall be
accommodated in a similar way as recommended in Regulations B/C 1.9 and B/C 1.14 —
Regulations for reporting SYNOP data in TDCF.

BUFR TEMPLATE FOR SYNOPTIC REPORTS FROM FIXED LAND STATIONS
SUITABLE FOR SYNOP DATA AND FOR MARITIME DATA FROM COASTAL
AND ISLAND STATIONS

Proposals

a) A new descriptor 0 20 058 (Visibility seawards from a coastal station) is proposed:

BUFR CREX
Table Element name Unit Scale Reference [Data widthl  Unit Scale |Data width
reference - value
020 058 Visibility seawar§s from a m 1 0 13 m 1 4
coastal station

b) TM 307079 as included in the ANNEX is proposed for pre-operational usage, provided
that testing of the template takes place by the end of 2008.

TM 307079 - BUFR template for synoptic reports from fixed land stations suitable for
SYNOP data and for maritime data from coastal and island stations

307079 Sequence for representation of synoptic reports from fixed land stations suitable
for SYNOP data and for maritime data from coastal stations

301090 |Fixed surface station identification, time, horizontal and vertical coordinates

302031 |Pressure data

302 035 | Basic synoptic “instantaneous” data

302 036 | Clouds with bases below station level

1 01 000 |Delayed replication of 1 descriptor

031 000 | Short delayed descriptor replication factor

302 047 | Direction of cloud drift

0 08 002 | Vertical significance

1 01 000 |Delayed replication of 1 descriptor

031 000 | Short delayed descriptor replication factor

3 02 048 | Direction and elevation of cloud

302037 |State of ground, snow depth, ground minimum temperature

1 02 000 | Delayed replication of 2 descriptors

031 000 |Short delayed descriptor replication factor

022 061 |State of the sea

020 058 | Visibility seawards from a coastal station

1 01 000 |Delayed replication of 1 descriptor

031 000 | Short delayed descriptor replication factor

302 056 |Sea/water surface temperature, method of measurement, depth below water surface

1 01 000 |Delayed replication of 1 descriptor

031 000 |Short delayed descriptor replication factor

302 055 |Icing and ice

302 043 | Basic synoptic “period” data

302 044 | Evaporation data

1 01 000 | Delayed replication of 1 descriptor

031 001 |Delayed descriptor replication factor

302 045 |Radiation data

1 01 000 |Delayed replication of 1 descriptor

031 000 | Short delayed descriptor replication factor

302 046 | Temperature change
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TM 307079 (BUFR template for synoptic reports from fixed land stations suitable for
SYNOP data and for maritime data from coastal and island stations) further expands as

follows:

Unit, scale
301090 Fixed surface station identification, time,
horizontal and vertical coordinates
301004 | 001001 | WMO block number 11 Numeric, 0
001002 | WMO station number iii Numeric, 0
001 015 | Station or site name CCITTIAS, 0
002001 | Type of station (i) Code table, 0
301011 | 004001 |Year Year, 0
004 002 | Month Month, 0
004 003 |Day YY Day, 0
301012 | 004004 |Hour GG Hour, 0
004 005 | Minute gg Minute, 0
301021 | 005001 |Latitude (high accuracy) Degree, 5
006 001 | Longitude (high accuracy) Degree, 5
007030 Height of station ground above mean sea level m, 1
007031 Height of barometer above mean sea level m, 1
302031 Pressure data
302001 | 010004 |Pressure pP,P,P,P, Pa, -1
010 051 |Pressure reduced to mean sea level PPPP Pa, -1
0 10061 |3-hour pressure change PPP Pa, -1
0 10 063 | Characteristic of pressure tendency a Code table, 0
010062 24-hour pressure change P24P24P24 Pa, -1
007 004 Pressure (standard level) a, Pa, -1
010 009 Geopotential height of the standard level hhh gpm, 0
302035 Basic synoptic “instantaneous” data
Temperature and humidity data
302032 | 007032 |Height of sensor above local ground m, 2
(for temperature and humidity measurement)
012 101 | Temperature/dry-bulb temperature(sc.2) s, TTT K, 2
012 103 | Dew-point temperature (scale 2) s, T, T, T, K, 2
0 13 003 | Relative humidity %, 0
Visibility data
302033 | 007032 |Height of sensor above local ground m, 2
(for visibility measurement)
020001 |Horizontal visibility \A% m, —1
Precipitation past 24 hours
302034 | 007032 |Height of sensor above local ground m, 2
(for precipitation measurement)
013 023 | Total precipitation past 24 hours  R,,R,,R,,R,, kgm?, 1
007032 Height of sensor above local ground m, 2
(set to missing to cancel the previous value)
Cloud data
302004 | 020010 |Cloud cover (total) N %, 0
0 08 002 | Vertical significance Code table, 0
020011 |Cloud amount (of low or middle clouds) N, Code table, 0
020013 | Height of base of cloud h m, —1
020012 |Cloud type (low clouds C,) C, Code table, 0
020012 |Cloud type (middle clouds C,,) Cu Code table, 0
020012 | Cloud type (high clouds Cy) Cyq Code table, 0
Individual cloud layers or masses
101 000 Delayed replication of 1 descriptor
031001 Delayed descriptor replication factor Numeric, 0
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Unit, scale
302005 | 008002 | Vertical significance Code table, 0
020011 |Cloud amount (N;) N, Code table, 0
020012 |Cloud type (C) C Code table, 0
020013 | Height of base of cloud (h;h,) h,h, m, -1
Clouds with bases below station level
302036 | 105000 Delayed replication of 5 descriptors
031001 Delayed descriptor replication factor Numeric, 0
008 002 Vertical significance Code table, 0
020011 Cloud amount N’ Code table, 0
020012 Cloud type C Code table, 0
020014 Height of top of cloud H’H’ m, -1
020017 Cloud top description C, Code table, 0
Direction of cloud drift gr. 56D, D, Dy
101 000 Delayed replication of 1 descriptor
031 000 Short delayed descriptor replication factor Numeric, 0
302047 | 102003 Replicate 2 descriptors 3 times
008 002 Vertical significance =7 (low cloud) Code table, 0
= 8 (middle cloud)
=9 (high cloud)
020 054 True direction from which clouds are moving Degree true, 0
D, Dy, Dy
008 002 Vertical significance Code table, 0
(set to missing to cancel the previous value)
Direction and elevation of cloud gr. 57CD,e.
101 000 Delayed replication of 1 descriptor
031 000 Short delayed descriptor replication factor Numeric, 0
302048 | 005021 Bearing or azimuth D, Degree true, 2
007021 Elevation angle ec Degree, 2
020012 Cloud type C Code table, 0
005021 Bearing or azimuth Degree true, 2
(set to missing to cancel the previous value)
007021 Elevation angle Degree, 2
(set to missing to cancel the previous value)
State of ground, snow depth, ground minimum
temperature
302037 | 020062 State of ground (with or without snow) E or E’ Code table, 0
013013 Total snow depth SSS m, 2
012113 Ground minimum temperature (scale2), past 12 hours |K, 2
s, T, T,
State of the sea
1 02 000 Delayed replication of 2 descriptors
031000 Short delayed descriptor replication factor Numeric, 0
022061 State of the sea S Code table, 0
020 058 Visibility seawards from a coastal station Vg m, -1
Sea/water surface temperature, method of
measurement, and depth below sea surface
101000 Delayed replication of 1 descriptor
031 000 Short delayed descriptor replication factor Numeric, 0
302056 | 002038 Method of sea/water temperature measurement Code table, 0
007 063 Depth below sea/water surface m, 2
(for sea surface temperature measurement)
022043 Sea/water temperature s, T, T, T, or 925T,T,, K, 2
007063 Depth below sea/water surface (set to missing to m, 2
cancel the previous value)
Icing and ice
101000 Delayed replication of 1 descriptor
031 000 Short delayed descriptor replication factor Numeric, 0




144 FEAR RG22 DU i 2 B 2R
Unit, scale
302055 | 020031 Ice deposit (thickness) E.E, m, 2
020032 Rate of ice accretion R, Code table, 0
020033 Cause of ice accretion I, Flag table, 0
020034 Sea ice concentration : Code table, 0
020035 Amount and type of ice b, Code table, 0
020036 Ice situation z; Code table, 0
020 037 Ice development S, Code table, 0
020038 Bearing of ice edge D, Degree true, 0
302043 Basic synoptic “period” data
Present and past weather
302038 | 020003 |Present weather WW Code table, 0
0 04 024 | Time period in hours Hour, 0
020004 | Past weather (1) W, Code table, 0
020 005 | Past weather (2) W, Code table, 0
Sunshine data (from 1 hour and 24 hour period)
101002 Replicate 1 descriptors 2 times
302039 | 004024 | Time period in hours Hour, 0
014 031 | Total sunshine SS and SSS Minute, 0
Precipitation measurement
302040 | 007 032 |Height of sensor above local ground m, 2
(for precipitation measurement)
1 02 002 | Replicate next 2 descriptors 2 times
004 024 | Time period in hours tx Hour, 0
013 011 | Total precipitation / total water equivalent of snow kgm?, 1
RRR
Extreme temperature data
302041 | 007032 |Height of sensor above local ground m, 2
(for temperature measurement)
004 024 | Time period or displacement Hour, 0
004 024 | Time period or displacement (see Notes 1 and 2) Hour, 0
012 111 | Maximum temperature (scale 2) at height and over K,2
period specified s, T.T.T,
004 024 | Time period or displacement Hour, 0
0 04 024 | Time period or displacement (see Note 2) Hour, 0
012112 | Minimum temperature (scale 2) at height and over K,2
period specified s, T, T, T,
Wind data
302042 | 007032 |Height of sensor above local ground m, 2
(for wind measurement)
002 002 | Type of instrumentation for wind measurement i,, Flag table, 0
0 08 021 | Time significance (= 2 (time averaged)) Code table, 0
004 025 | Time period (= - 10 minutes, or number of minutes | Minute, 0
after a significant change of wind)
011001 | Wind direction dd Degree true, 0
011 002 | Wind speed ff ms’, 1
008 021 | Time significance (= missing value) Code table, 0
1 03 002 | Replicate next 3 descriptors 2 times
004 025 | Time period in minutes Minute, 0
011 043 | Maximum wind gust direction Degree true, 0
011 041 | Maximum wind gust speed 910f £, O11£.f, ms’, 1
007032 Height of sensor above local ground m, 2
(set to missing to cancel the previous value)
Evaporation data
302044 | 004024 Time period in hours Hour, 0
002 004 Code table, 0

Type of instrument for evaporation or crop type for ev
apotranspiration i




W 145

Unit, scale
013033 Evaporation /evapotranspiration EEE kgm?, 1
Radiation data (from 1 and/or 24 hour period)
101 000 Delayed replication of 1 descriptor
031001 Delayed descriptor replication factor Numeric, 0
302045 | 004024 Time period in hours Hour, 0
014 002 Long-wave radiation, integrated over period specified |Jm~, -3
553SS 4FFFF or 553SS SFFFF,
55SSS 4F, F,,F,F,, or
55SSS 5F, F,.F,,F,,
0 14 004 Short-wave radiation, integrated over period specified |J m~, -3
553SS 6FFFF,
55SSS 6F,,F,,F,F,,
014016 Net radiation, integrated over period specified Jm”, 4
553SS OFFFF or 553SS 1FFFF,
55SSS OF,,F,F,,F,,or
55SSS 1F,F,,F,,F,,
014028 Global solar radiation (high accuracy), integrated over [J m”~, -2
period specified 553SS 2FFFF,
55SSS 2F, F,,F,,F,,
014 029 Diffuse solar radiation (high accuracy), integrated over [J m”~, -2
period specified 553SS 3FFFF,
55SSS 3F,,F,,F,F,,
014 030 Direct solar radiation (high accuracy), integrated over [Jm~, -2
period specified 55408 4FFFF,
55508 5F,,F,F,F,,
Temperature change group 54g,s,d;
101 000 Delayed replication of 1 descriptor
031 000 Short delayed descriptor replication factor Numeric, 0
302046 | 004024 Time period or displacement Hour, 0
004 024 Time period or displacement (see Note 3) Hour, 0
012 049 Temperature change over period specified s,d; K, 0
Notes:
1) Within RA 1V, the maximum temperature at 1200 UTC is reported for the previous calendar day

(i.e. the ending time of the period is not equal to the nominal time of the report). To construct
the required time range, descriptor 004024 has to be included two times. If the period ends at
the nominal time of the report, value of the second 004024 shall be set to 0.

2) Within RA III, the maximum day-time temperature and the minimum night-time temperature is
reported (i.e. the ending time of the period may not be equal to the nominal time of the report).
To construct the required time range, descriptor 004024 has to be included two times. If the
period ends at the nominal time of the report, value of the second 004024 shall be set to 0.

3) To construct the required time range, descriptor 004024 has to be included two times.

TEMPLATE FOR PASSING LOCUST INFORMATION

302 089 (LOCUST INFORMATION)

302089 Locust information
020101 |Locust (acridian) name L,
020102 |Locust (maturity) color L,
020103 | Stage of development of locusts L,
020 104 | Organization state of swarm or band of locusts L,
020 105 | Size of swarm or band of locusts and duration of

passage of swarm S

020106 |Locust population density d,
020107 | Direction of movements of locust swarm D,
020 108 | Extent of vegetation \A
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Extract of regulations:

B/C 1.9.1.3 Locust control-related observations
Following data shall be reported by all Members capable of doing so:

RS

(a) Locust (acridian) name (Code table 0 20 101),

(b) Locust (maturity) color (Code table 0 20 102),

() Stage of development of locusts (Code table 0 20 103),

(d) Organization state of swarm or band of locusts (Code table 0 20 104),

(e) Size of swarm or band of locusts and duration of passage of swarm
(Code table 0 20 105),

() Locust population density (Code table 0 20 106),

(2) Direction of movements of locust swarm (Code table 0 20 107),

(h) Extent of vegetation (Code table 0 20 108). [1/12.14.1]

WIND REPORTING AT POLES

To add the following note (7) to the Class 11 of the BUFR/CREX Table B

“(7) Surface wind direction measured at a station within 1° of the North Pole or within 1°
of the South Pole shall be reported in such a way that the azimuth ring shall be aligned with
its zero coinciding with the Greenwich 0° meridian.”

FOR INTENSITY OF PRECIPITATION

To introduce a new Table B descriptor 0 13 155

Table Ref. BUFR CREX
Data Data
FXY Element name Unit Scale Ref. width Unit Scale width
value 1 pits) (chars)
013155 Intensity of kg m-2 s-1 5 -1 16 mm h-1 1 5
precipitation
(high accuracy)

To introduce a new Table D-descriptor 3 02 175
302175=008 021

004 025
013155
013 058
008 021

To replace 0 13 055 by 0 13 155in 3 07 091 and 3 07 096.

To replace 3 02 075 by 302 1751in 3 07 091 and 3 07 096.

ADDITION OF A CODE FIGURE

To add the following code figure to the BUFR/CREX Code Table 0 08 002

Code figure

20

No clouds detected by the cloud detection system




[N 147
73 8(CBS-14)
1&iT B A3 FEMH(WMO-No. 306), FL1%

WARRE o

EER

(1) PUl1 (Cg-15) — AT R HLE AN,

2) R 2 (Cg-15) — HEFRIALM THXI 2008-2011,
3) HLAS T JIH(WMO-No. 306), 2 1.13%,

ZEEICAOH H FI/EFM 54-X Ext. ROFOR(WL s i )3 - i th T IX 7 T 225K,
BROHE Ll N e, 2009 11 H4H AT

FEHLS T H(WMO-No. 306), SL1%E, A#RrHJFM 54-X Ext. ROFOR R4 in—4>#%
SEEE

ICAO%’EICAO B 5 3/WMO F AT [C.3.17 R A2 B i 25 S 00 7 T 1)
BR,

FORFB KRG HEAB N RS T - 26 L1 45
PR AKX HL S T - BB L1 5 AR Y. (1) 2l g8 24

7% 9(CBS-14)
23T £k A BB TR R FEF M (WMO-No. 485)

HARRRE DS

EEE:

(1) CH A TLR AR RS B P ) e 21 AR 5 ) (WMO-No. 1026),
() (AT B2 28 T O 2 5 R I B 2 g 4R ) (WMO-No. 1032),

3) CBSHEEHE HUMTIR R GEPAT Up I 2H 25 BRI 5 (2008459 1),
4) (RGBT R T M) (WMO-No. 485),



148 HARG L Gro i H DU i i 2l

ZER:

(1) T B AE (GDPFSFMY eI AT KIPFHR Oy 2, A RE 28
AR A A S O T DX A s,

(2) TR CERARI VO ZERAFIFEST, JF9IAN (GDPFSTFHML)

BEGH I A s R e T (B RHE FEFITIR RGETFF) (WMO-No. 485)5—4:

EEOTIEET AR, KN (EERTUEME MR R T, JF 12009411
HTHARL

BB RKALAEBOCT (EERTUREPAHER R G T ) (WMO-No. 485)H1 i} %
RN AA R HE = B 2

IRCBS i S KR EH T (R R EFI TR REF M) (WMO-No.
A8S)AEAT A L ) 2 307 e L IRE 1T

9 (CBS-14) fiiR—

PROPOSED AMENDMENTS TO THE MANUAL
ON THE GDPFS RELATED TO LONG-RANGE
FORECASTS, VOLUME I (WMO-No. 485)

The proposed amendments to the Manual on the GDPFS, Volume I, related to the
designation of Centres in the activity of Long-range Forecasting, including Lead Centre for
Multi-Model Ensembles, and Regional Climate Centres. The proposed amendments relate
to the aspects below:

. Designation of GPCs: amendments to Part |

. Data provision by GPCs: new Attachment II-11, and amendments to Appendix
I1-6 and Appendix I1-8

. Feedback from RCCs and NMHSs on experience with using products supplied
by GPCs: new Attachment II-13

. Proposed functions of LC-LRFMME and designation Seoul/Washington Lead

Centre: new attachment II-12, and amendments to Part [ and Appendix I1-8

. Collaboration with CCl regarding designations of Regional Climate Centres
in the GDPFS: new Appendices II-10 and II-11, new Attachment I-10 and
amendments to Part 1 and Part II (section 1.1.4.2).
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PROPOSED AMENDMENTS TO THE MANUAL ON THE GDPFS RELATED TO
LONG-RANGE FORECASTS, VOLUME I, (WMO-No. 485)
(Updates to the Manual on Global Data Processing and Forecasting System are in shaded text)

MODIFICATIONS RELEVANT TO DESIGNATION OF REGIONAL CLIMATE CENTRES

Part I: Page I-1, section 2 (Functions of the GDPFS), Section 2.1 item (e) shall be amended to read:

‘Preparation of specialized products such as limited area very-fine mesh short-, medium, extended- and
long-range forecasts, regional climate watches, tailored products for marine, aviation, environmental quality
monitoring and other purposes;’

Part I: Page I-1, section 2 (Functions of the GDPFS), Section 2.2 item (a) shall be amended to read:

‘Preparation of special products for climate-related diagnosis (e.g. 10-day or 30-day means, summaries,
frequencies, anomalies and historical reference climatologies) on a global or regional scale;’

Part I: Page I-2, section 4.1.2 (Regional Specialized Meteorological Centres (RSMCs)), insert a new
paragraph 4.1.2.5 after paragraph 4.1.2.4, and rename existing paragraph 4.1.2.5 as 4.1.2.6. The new
paragraph shall read as follows:

‘4.1.2.5 Centres designated by WMO for the provision of global long-range forecasts are called Global
Producing Centres for Long-range forecasts (GPCs). Centres designated by WMO for the provision of
regional long-range forecasts and other regional climate services, or groups of centres who collectively
provide these forecasts and services in a distributed network, are called Regional Climate Centres (RCCs) or
RCC-Networks, respectively (see notes under (e) in paragraph 1.4.1.2 of Part II).’

Part I, Appendix I-1, section 3 (The RSMCs with activity specialization are the following:), add the
following text:
GPC Beijing}

GPC Exeter }

GPC Melbourne

GPC Montreal

GPC Moscow

GPC Pretoria

GPC Seoul } Global Producing Centres of Long-Range
Forecasts

GPC Tokyo }
GPC Toulouse
GPC Washington
GPC ECMWF

N N —— N N

RCC Beijing (RA 1I) } Regional Climate Centres providing regional
RCC Tokyo (RA II) } long-range forecasts

} and other regional climate services
RCC-Network (Region) ‘CITYNAME’ Node 1}

‘CITYNAME’ Node 2

}
‘CITYNAME’ Node n }

Part 11

Part II, section 1.4.1.2 (Regional Specialized Meteorological Centres (RSMCs) with activity
specialization), item (b) shall be amended to read as follows:

“‘Global extended- and long-range forecasts and related mean analysed values and anomalies;’
‘NOTE: Centres....”

and item (e) shall be amended to read as follows:
‘Regional LRF products, climate monitoring, climate watches, drought monitoring, climate data services,
and tailored climate products.’
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following the modified item (e), add the following Note:

‘NOTE: Centres producing regional long-range forecasts and other regional climate services or
groups of centres who collectively provide these forecasts and services in a distributed network,
and are recognized as such by CBS and CCI at the request of Regional Associations, are called
Regional Climate Centres (RCCs) or RCC-Networks, respectively. Definitions of RCCs and RCC-
Networks, the list of official recognized RCCs and RCC-Networks, and mandatory functions of
RCCs and RCC-Networks can be found in APPENDIX II-10. The criteria to be recognized as an
RCC or RCC-Network can be found in APPENDIX II-11.°

In Appendix II-6, it is proposed to replace in paragraph 4.2, for the Content of basic forecast
output, in (a) and (b):

. “2-metre air-temperature over land” by: “2-metre air-temperature over the globe”
. “Precipitation” by: “Total precipitation”

It is proposed to add some items to Appendix I1-8

1. Centres that are designated as Global Producing Centres for Long-range Forecasts (GPCs)
are as follow: Beijing, Exeter, Melbourne, Montreal, Moscow, Pretoria, Seoul, Tokyo, Toulouse,
Washington and ECMWEF.

2. In order to be officially recognized as a GPC (Global Producing Centre of Long-range forecasts),
a centre must as a minimum adhere to the following criteria:

. Fixed production cycles and time of issuance;

. Provide a limited set of products as determined by chapter 4.2 of APPENDIX
I1-6 of this Manual;

. Provide verifications as per the WMO SVSLRF;

. Provide up-to-date information on methodology used by the GPC;

. Make products accessible through the GPC Web site and/or disseminated through

the GTS and/or Internet.

3. Additional data or products to the minimum list above could also be provided by GPCs on
request by RCCs or NMCs. The RCCs and NMCs would adhere to conditions, if any, attached
by the GPCs to these data and products. This additional list of data and products is given in
Attachment I1-11

4. Given the anticipated improvements in skill of Long-Range Forecasts (LRF) by using a multi-
model ensembles (MME) approach, some GPCs can serve as collectors of global LRF data to build
MME and to make MME LRF predictions. Such Centres may become Lead Centres for Long-
Range Forecast of Multi-Model Ensembles predictions (LCs LRFMME). The list of such Centres
and the functions of LC-LRFMME are defined in Attachment II-12. The list of data that GPCs may
supply to a LC-LRFMME are defined on LRFMME Web sites.

Part II, add new Appendix II-10 as follows:
APPENDIX II-10

DESIGNATION AND MANDATORY FUNCTIONS OF REGIONAL CLIMATE CENTRES
(RCCs) AND RCC-NETWORKS

1. A multifunctional centre that fulfils all the required functions of an RCC for the entire region, or
for a sub-region to be defined by the Regional Association may be designated by WMO as a “WMO
Regional Climate Centre’ (WMO RCC). A group of centres performing climate-related activities
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that collectively fulfil all the required functions of an RCC may be designated by WMO as a
‘WMO Regional Climate Centre Network’ (WMO RCC-Network). Each centre in a designated
WMO RCC-Network will be referred to as a ‘Node’. A Node will perform, for the region or sub-
region defined by the Regional Association, one or several of the mandatory RCC activities (e.g.
long-range forecasting (LRF), climate monitoring, climate data services, training). Only centres
or groups of centres designated by WMO will carry the title “WMO RCC’ or “‘WMO RCC-
Network’ respectively. Recipients of RCC products and services will be NMHSs, other RCCs and
international institutions recognized by the Regional Association and will be referred to as ‘RCC
Users’. WMO RCCs and RCC-Networks shall follow Guidance published by the Commission for
Climatology on technical, climate-related matters.

2. Designated Regional Climate Centres and RCC-Networks are as follows:

RCC Beijing (RA II)

RCC Tokyo (RAII)

3. In order for a centre or a group of centres in a cooperative effort to be officially recognized as a

WMO RCC (Regional Climate Centre), or a WMO RCC-Network, it shall perform the following

minimum* set of functions, criteria and products for which are defined in Appendix II-11:

Notes: *- Additional requirements for RCC functions may vary in detail from Region to

Region. A list of ‘highly recommended’, but not mandatory, functions is given in
Attachment I1-10.
- An RCC is not necessarily an NMHS, but a non-NMHS candidate for RCC
designation must be nominated by the Permanent Representative of the concerned
country.

. Operational Activities for LRF*:

° Interpret and assess relevant LRF products from Global Producing Centres
(GPCs) (some of which can be obtained through the Lead Centres for LRFMME
- see Attachment I1-12), make use of Lead Centre for Standard Verification
System on LRF (see Attachment II-8), distribute relevant information to RCC
Users; and provide feedback to GPCs;

° Generate regional and sub-regional tailored products, relevant to RCC User
needs, including seasonal outlooks etc.;

° Perform verification of RCC quantitative LRF products, including the exchange
of basic forecasts and hindcast data;

° Generate ‘consensus’ statement on regional or sub-regional forecasts (see
Appendix II-11 for details);

° Provide on-line access to RCC products/services to RCC Users;

° Assess use of RCC products and services through feedback from RCC Users.

Note: * Both dynamical and statistical, within the range of 1 month to 2 year timescale,
based on regional needs.

. Operational Activities for Climate Monitoring:

° Perform climate diagnostics including analysis of climate variability and
extremes, at regional and sub-regional scales;

o Establish an historical reference climatology for the region and/or sub-regions;

° Implement a regional Climate Watch.

. Operational Data Services, to support operational LRF and climate monitoring:
° Develop regional climate datasets, gridded where applicable;
° Provide climate database and archiving services, at the request of NMHSs.

. Training in the use of operational RCC products and services
° Provide information on methodologies and product specifications for mandatory
RCC products, and provide guidance on their use;
° Coordinate training for RCC Users in interpretation and use of mandatory RCC
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products.
In Part II, add new Appendix II-11 as follows:
APPENDIX II-11
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DETAILED CRITERIA FOR RCC MANDATORY FUNCTIONS

Functions Activities

Criteria

Interpret and assess relevant LRF
products from Global Producing
Centres (GPCs), distribute
relevant information to RCC
Users; and provide feedback to
GPCs (see Attachment I1-13)

Product: assessment of the reliability and outcomes
of GPCs or LCs-LRFMME products including the
reasoning (make use of LC SVSLRF), for the region
of interest, in the form of texts, tables, figures, etc.
Element: 2-m mean temperature, total precipitation
Update frequency: monthly or at least quarterly

Generate regional and sub-
regional tailored products,
relevant to RCC User needs,
including seasonal outlooks etc.

Product: probabilities for tercile (or appropriate
quantile) categories for the region or sub-region
Element: 2-m mean temperature, total precipitation
Output type: rendered images (maps, charts), text,
tables, digital data

Forecast period: one month up to 6 months
Update frequency: 10 days to one month

Generate consensus* statement
on regional or sub-regional
forecasts.

*NB: A collaborative process
involves discussion with
experts in the region (e.g.
through Regional Climate
Outlook Forums (RCOFss),
teleconferencing, etc.).

Consensus is both the agreed
process, and its joint conclusion,
and can be that there is limited
skill in the prediction for a
region or sub-region

Product: consensus statement on regional or sub-
regional forecast.

Element: 2-m mean temperature, total precipitation
Output type: report

Forecast period: a climatologically significant period
(from one month to one year)

Update frequency: at least once per year (to be
defined by the region)

Operational Activities for LRF
(both dynamical and statistical,
within the range of 1 month to 2
year timescale, based on regional
needs)

Products: verification datasets (e.g. SVS LRF scores,
Brier Skill Score; ROC; Hit Rate Skill Score)
Element: 2-m mean temperature, total precipitation

Provide on-line access to RCC
products/services to RCC Users.

Product: an on-line data/information portal

Assess use of RCC products and
services through feedback from
RCC Users.

Product: analysis of feedback (which is made
available using a template)

Update frequency: annually, as part of a regular
reporting of RCCs to WMO RAs
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Functions Activities Criteria
Operational Perform climate diagnostics Products: climate diagnostics bulletin including
Activities including analysis of climate tables, maps and related products
for Climate variability and extremes, at Element: Mean, Max and Min temperatures, Total
Monitoring regional and sub-regional scales | precipitation; other elements (esp. GCOS essential
climate variables) to be determined by the region,
Update frequency: monthly
Establish an historical reference | Product: database of climatological means for
climatology for the region and/ | various reference periods (e.g. 1931-60; 1951-80;
or sub-regions 1961-90; 1971-2000; etc.)
Spatial resolution: by station
Temporal resolution: monthly at a minimum
Elements: Mean, Max and Min temperatures, Total
precipitation; other elements (esp. GCOS essential
climate variables) to be determined by the region,
Update frequency: at least 30 years, preferably 10
years
Implement a Regional Climate Products: climate advisories and information for
Watch RCC Users
Update: whenever required, based on the forecast of
significant regional climate anomalies.
Operational Develop quality controlled Products: regional, quality controlled climate
Data Services, | regional climate datasets, datasets, gridded where applicable, following CCI
to support gridded where applicable guidance on QA/QC procedures
operational Elements: Mean, Max and Min Temperature, and
LRF and Precipitation, at a minimum
climate Temporal resolution: daily
monitoring Update: monthly
Provide climate database and Products: national databases with metadata,
archiving services, at the request | accessible to the NMHS in question (backup service,
of NMHSs development site, etc).
Elements: as determined by the NMHS
Update: at the request of the NMHS
Training in Provide information on Products: Manuals, guidance documents and
the use of methodologies and product information notes.
operational specifications for mandatory Update frequency: when methods/products are
RCC products | RCC products, and provide revised or introduced or discontinued
and services guidance on their use
Coordinate training for RCC Products: survey and analysis of regional training
Users in interpretation and use needs, and proposals for training activities.
of mandatory RCC products

NOTE: an RCC is expected to perform certain functions (e.g. for homogeneity testing; database
management; metadata management, statistical evaluation of climate data, etc.) using procedures
proposed in the WMO Guide to Climatological Practices and in other official Commission for
Climatology Guidance documents.
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In Part II, add new Attachment II-10 as follows:
ATTACHMENT I11-10

ADDITIONAL ‘HIGHLY RECOMMENDED’ FUNCTIONS OF DESIGNATED WMO
RCCs OR WMO RCC-NETWORKS:

Climate Prediction and Climate Projection

Assist RCC Users in the access and use of WCRP-CMIP climate model simulations;
Perform downscaling of climate change scenarios;

Provide information to RCC Users for use in development of climate adaptation strategies;
Generate, along with warnings of caution on accuracy, seasonal forecasts for specific
parameters where relevant, such as:

onset, intensity and cessation of rainy season;

tropical cyclone frequency and intensity;

Perform verification on consensus statements for forecasts;

Perform assessment of other GPC products such as SSTs, winds, etc.

o o] ] o e

o] ] L] e

. Non-operational data services:
° Keep abreast of activities and documentation related to WMO WIS, and work towards WIS
compliance and DCPC designation;

° Assist NMHSs in the rescue of climate data from outmoded storage media;

° Assist NMHSs to develop and maintain historical climate datasets;

° Assist RCC Users in the development and maintenance of software modules for standard
applications;

° Advise RCC Users on data quality management;

° Conduct data homogenization, and advise RCC Users on homogeneity assessment and

development and use of homogeneous data sets;
° Develop and manage databases, and generate indices, of climate extremes;
° Perform Quality Assurance/Quality Control on national datasets, on request of an NMHS;
° Provide expertise on interpolation techniques;
° Facilitate data/metadata exchange amongst NMHSs, including on-line access, through an
agreed regional mechanism;

° Perform Quality Assurance/Quality Control on regional datasets.

. Coordination Functions:

° Strengthen collaboration between NMHSs on related observing, communication and
computing networks includin% data collection and exchange;

° Develop systems to facilitate harmonization and assistance in the use of LRF products and
other climate services; ‘ ‘ - ; -

o Assist NMHSs in user liaison, including the organization of climate and of multidisciplinary
workshops and other forums on user needs; ‘ _

° Assist NMHSs in the development of a media and public awareness strategy on climate
services.

. Training and Capacity building:

° Assist NMHSs in the training of users on the application and on implications of LRF products
on users;

° Assist in the introduction of appropriate decision models for end-users, especially as related
to probability forecasts; - -

° Promote technical capacity building on NMHS level (e.g. acquisition of hardware, software,
etc.), as required for implementation of climate services;

° Assist in professional capacity building (training) of climate experts for generating user-
targeted products.

. Research and Development: ‘ -

° Develop a climate Research and Development agenda and coordinate it with other relevant
RCCs;

° Promote studies of regional climate variability and change, predictability and impact in the
Region;

° Develop consensus practices to handle divergent climate information for the Region,;

° Develop and validate regional models, methods of downscaling and interpretation of global
output products; ‘ ; . -

° Promote the use of proxy climate data in long-term analyses of climate variability and
change;

° Promote application research, and assist in the specification and development of sector

specific products; . _ . .
° Promote studies of the economic value of climate information.
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In Part II, add new Attachment II-11 as follows:

ATTACHMENT II-11

ADDITIONAL INFORMATION THAT MAY BE PROVIDED BY GPC’S

Other Long-Range Forecast data, products or other information, in addition to the minimum list in
chapter 4.2 Appendix II-6, which could also be provided by GPCs on request by RCCs or NMCs
(the RCCs and NMCs would adhere to conditions, if any, attached by the GPCs to these data and

products):

1.

Grid point value (GPV) products:

» hindcast and forecast data for downscaling algorithms;
» data for RCM boundary and initial conditions;
» predicted global weekly values of SST.

Information to assist in building capacity in areas such as:

» interpretation and use of ERF and LRF products;

» downscaling techniques (both statistical and dynamical);

» verification techniques (for local verification of RCC generated products and
application outputs);

» development of local user applications from RCC downscaled products;

» use and implementation of regional climate models.

In Part II, add new Attachment II-12 as follows:

ATTACHMENT I1-12
LEAD CENTRES FOR LONG-RANGE FORECAST OF MULTI MODEL ENSEMBLE

(MME) PREDICTION

1. GPC Seoul and GPC Washington are jointly recognized as a Lead Centre for Long-
Range Forecast of Multi Model Ensemble (MME) predictions, including responsibility
for a web portal of GPC and MME products with global coverage.

2. Functions of Lead Centres for Long-Range Forecast of Multi Model Ensemble (MME)

prediction

1)  Maintain a repository of documentation for the system configuration of all GPC systems

2)  Collect an agreed set of forecast data from GPCs

3)  Display GPCs forecasts in standard format

4)  Promote research and experience in MME techniques and provide guidance and support
on MME techniques to GPCs, RCCs and NMHSs.

5) Based on comparison among different models, provide feedback to GPCs about the
models performance

6)  Generate an agreed set of Lead Centre (LC) products (see section 3)

7)  Provide Web pages to satisfy requirements for regional display of Lead Centre products
(e.g. for RCOF coordinators)

8)  Where possible verify the LC products using the SVSLRF.

9) Redistribute digital forecast data for those GPC’s that allow it.

10) Handle requests for the password for the website and data distribution; maintain a

11)

database recording the users who have requested access to data/products and the
frequency of access
Maintain an archive of the real-time GPC and MME forecasts.
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3. Core information to be available from Lead Centres for LRFMME
3.1 GPC digital products:

Global fields of forecast anomalies as supplied by GPCs, and listed below (for GPCs that allow
redistribution of their digital data):

Monthly mean anomalies for individual ensemble members and ensemble mean for at least
each of three months following the month of submission e.g March, April, May if the month
of submission is February:

a) Surface (2m) temperature

b) Sea Surface Temperature

c) Total Precipitation rate

d) Mean Sea Level pressure

e) 850hPa temperature

f) 500hPa geopotential height

N.B definitions of the content and format for the supply of data to the Lead Centre by GPCs
and terms of exchange are available on the LC-LRFMME Web sites.

GPCs not currently able to participate in this additional exchange of data are encouraged to do so in
the future.

3.2 Graphical products:

Plots and maps for each GPC forecast displayed in common format on the LC website, for the
variables listed in 3.1 and for selectable regions where appropriate, showing for 3-month means or
accumulations:

a)  ensemble ‘plumes’ of Nifio indices (1-month means)

b) ensemble mean anomalies

c) Probabilities of above / below median

d) Model consistency plots, i.e maps showing the proportion of models predicting the
same sign anomaly.

e)  multi-model probabilities of above/below median.

4. Additional information to be available from Lead Centres for LRFMME

As part of research and development Lead Centres may make available products based on forecast
and hindcast data from the subset of GPCs that are able to supply them. These products are
additional information to help GPCs, RCCs and NMCs to further develop MME techniques and
their application.

GPCs not currently able to participate in this additional exchange of data are encouraged to do so in
the future.
4.1 GPC digital products:

Global forecast fields and corresponding hindcasts for the fields listed in 3.1, and additional
variables to be agreed, for those GPCs that allow redistribution.

4.2 Graphical products

Forecast maps for each GPC displayed in common format on the LC website, for the variables
listed in 3.1 and for selectable regions where appropriate, showing for 3-month means or
accumulations:

c) tercile category probabilities
d)  model consistency plots for most likely tercile category

e) multi-model probabilities for probabilities for tercile categories, using various
established and experimental multi-modelling methods.

These additional products will be distinguished from Lead Centre core products listed in 3.
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Visualization of graphical products

The recommended temporal resolution, lead-times, variables and update frequencies for images are
those prescribed for GPCs in Appendix II-6, chapter 4.2.

(a)
(b)

(©)
(d)

Forecasts for individual GPCs will be displayed in common graphical format in
a way that allows comparison.

The geographical regions displayed will be interactively selectable, or at
minimum:

Globe

Northern extratropics

Southern extratropics

Tropics

*  Nino regions (for SST plumes)

The research and development products in section 4 will be distinguished from
the Lead Centre products of section 3.

Graphical forecast products displayed will be accompanied by disclaimers stating
that the forecasts do not have precedence over the final forecast for any country
or region as produced by the NMHS or RCC for that country or region.

Access to GPC data and visualization products held by the Lead Centres for
LRFMME

Access to GPC data and graphical products from LC-LRFMME websites will be by
website password.

Digital GPC data will be only re-distributed in cases where the GPC data policy allows
it. In other cases, requests for GPC output should be referred to the relevant GPC.
Recognized GPCs, RCCs, NMHSs, and institutions hosting RCOFs such as ACMAD,
ICPAC, are eligible for password protected access to information held and produced by
the LC-LRFMME.

Potential new users not belonging to the above categories may request access from an
LC-LRFMME, who will refer the request to the designated GPCs. Decisions to allow
access must be unanimous. The Lead Centre will be informed of new users accepted
for access.

A list of users provided with password access will be maintained by LC-LRFMME and
reviewed by the GPCs, to measure the degree of effective use and also to review any
changes in status of eligible users. The GPCs and the LC-LRFMME will report on the
review to the CBS Expert Team on Extended- and Long-range Forecasting.

In Part I1, add new Attachment II-13 as follows:

ATTACHMENT I1-13

(1)
(2)
3)

4

(5)
(6)
(M

Suggested guidelines for feedback from RCC/NMHS to GPCs
Products used (from the minimum list defined in Chapter 4.2 Appendix 11-6)
Additional products used
Your qualitative assessment on the following aspects of products:
a) accessibility & timely availability
b) completeness & quality
c) usefulness for your purposes
How are the data processed? (e.g. is any post-processing/downscaling carried
out?)
Forecast applications that have been developed using the data
Research studies that have been conducted using the data
Any other comments

1  TItis the name of the CBS Expert Team at the time of this insertion in the Manual. In the future it may be changed
to another entity, but still dealing with coordination of the production of long-range forecasts.
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Y9 (CBS-14) fff5%—

Proposed Amendments to the Manual on the GDPFS related to
Emergency Response Activities, VOLUME I (WMO-No. 485)

The proposed amendments to the Manual on the GDPFS, Volume I, include a new designation
and new procedures related to the ERA which are detailed in CBS-XIV/Doc. 6.3(1), ADD. 1. The
proposed amendments relate to the aspects below:

. Distribution by e-mail and Web access to replace fax (Part II, Appendix II-7, paragraph 5)
. Designation of RSMC Offenbach for ATM backtracking (Part I, Appendix I-1, paragraph 3)
. Request for WMO RSMC Support by IAEA (Part II, Appendix II-7, form)

Proposed Amendments to the Manual on the GDPFS related to
Emergency Response Activities, VOLUME I, WMO-No. 485

A. Volume I, Part II, Appendix II-7, sub-section 5, last paragraph, regarding faxing and e-mail,
replace entire paragraph with:

‘The RSMCs will distribute their standard products to the NMHS Operational Contact Points by
email and retrieval from designated Web pages. Standard products in the ITU-T T4 format suitablg
for both group 3 facsimile machines and transmission on parts of the GTS will be maintained by
exception and only if requested by the NMHS Operational Contact Point. The RSMC may alsq
make use of other appropriate technologies.”

B. Volume I, Part I, Appendix I-1 (paragraph 3), add “RSMC Offenbach” to list of RSMCs with
Activity Specialization in Atmospheric Transport Modelling / backtracking, as follows:

3. The RSMCs with activity specialization are the following:
RSMC Nadi — Tropical Cyclone Centre
RSMC New Delhi — Tropical Cyclone Centre
RSMC Miami — Hurricane Centre
RSMC Tokyo — Typhoon Centre
RSMC La Réunion — Tropical Cyclone Centre
RSMC Honolulu — Hurricane Centre
RSMC European Centre for Medium-Range Weather Forecasts (RSMC ECMWF)

Provision of atmospheric transport modelling (for environmental emergency response and/or
backtracking)

RSMC Beijing
RSMC Exeter
RSMC Melbourne
RSMC Montreal
RSMC Obninsk
[  RSMC Offenbach (backtracking only)
RSMC Tokyo
RSMC Toulouse
RSMC Washington

C. Volume I, Part II. Appendix II-7, modifications to the IAEA Request Form, shown in
tracked changes, within Appendix II-7 (see following images of the form):
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Environmental Emergency Response
Request for WMO RSMC Support by IAEA

The IAEA sends the completed form by fax to all RSMCs and RTH Cffenbach.
At the same time the |IAEA calls the ‘Lead’ RSMCs (selected on the form) to ensure receipt of this form.

Date/Time of Request: yyyy-MM-dd/HH:mm(UTC)
STATUS: (] EMERGENCY []EXERCISE
REQUESTED RSMCS : (indicate the lead RSMCs by a checkmark below)
O EXETER [J TOULOUSE] [ MELBOURNE I MONTREAL [[JWASHINGTON|
[JBEIING [JTOKYO [ OBNINSK] XIRTH Offenbach

SENDERS NAME INTERNATIONAL ATOMIC ENERGY AGENCY

COMMUNICATION DETAILS:  Tel .. +43 1 2600 22023 use to confirm receipt of request
Fax: +431 26007 29309 use to confirm receipt of request

NAME OF RELEASE SITE AND COUNTRY (facility and plac

GEOGRAPHICAL LOCATION OF RELEASE: . decimal degrees ON Os
(MUST BE COMPLETED) decimal degrees []E [W

DECLARED EMERGENCY CLASS:
O NONE [0 other, specify:
ACTION REQUIRED :

[JNONE

[ GO ON STANDBY (request for products or for assistance on weather conditions is to
be expected)

REGION(S)
O OTHER ACTION :

- ‘[ Deleted: eru

- {l Deleted:

STANDARD

)

- ’[l Deleted:

STANDARD

)

\:\\\\\\ ‘[| Deleted:

FOR THE |IAEA

)

o8
A \“[| Deleted:

REGIONAL

{l Deleted:

ION

)

| T Appendix |I-7. Manual on the Global Data Processing and Forecasting System, WMO No. 485

2008 08 06 -

//[Deleted:

.
S /’[ Deleted:
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1. The Commission for Basic Systems (CBS) Technical Conference on the

WMO Integrated Global Observing Systems (TECO-WIGOS) welcomed the progress
that had been achieved towards further understanding and articulating the concept of a
comprehensive, coordinated and sustainable system of observing systems based on the
observational requirements of all WMO Programmes, pursuant to the request of Congress-
XV (Cg-XV), bearing in mind the rapid development of systems and technologies and the
risks of divergence. The development of WIGOS as a framework for integration of the
component global observing systems across WMO and relevant co-sponsored systems, in
collaboration with partner agencies, recognizes the additional value that can be achieved
through a more coordinated and collaborative approach. The benefits that will flow include
reduced financial demands on Members, increased availability of required information,
improved access, higher data quality standards, and archiving and technical innovations.
However, the development of WIGOS also poses challenges at many levels that the various
contributing players and partners must resolve together.

2. The TECO-WIGOS acknowledged and commended:

. The foundation role of the CBS systems, GOS and WIS, in the development
of WIGOS and the need for a collaborative approach, involving all Technical
Commissions and WMO Programmes, to build WIGOS so that it is greater than
the sum of the individual component parts;

. The progress of the Pilot Projects, especially those focussing on AMDAR, ocean
observations through JCOMM, atmospheric monitoring through CAS/GAW
and the key cross-cutting role of CIMO, and the initial steps taken in addressing
satellite intercalibration through the WMO Space Programme and the space
community;

. The progress of the Demonstration Projects in all WMO Regions, especially
integration of various observing systems, standardization and quality control of
observational data at the national level, with NMHSs playing the leading role
and reaching out to a wide range of stakeholders;

. The active engagement in the development of a framework for WIGOS by
agencies co-sponsoring component observing systems and programs, recognizing
the opportunities for cooperation and mutual support and the need to respect
individual mandates and policies;

. The fundamental importance of constructing WIGOS together with the WMO
Information System (WIS) so that a comprehensive and coordinated solution
supporting WMO Members and other users is achieved;

. The commitment of Members and partners engaged on WIGOS activities;

. The increasing consideration of coordinated planning of space-based and surface-
based component systems in the WIGOS context, noting the development of the
proposed Vision for the GOS in 2025;

. The breadth of understanding of the technical complexities and the growing
engagement of a broad range of experts that provide an increasingly sound
foundation for WIGOS to build on.

3. TECO-WIGOS highlighted the challenges that remain, including:
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Achieving the timeline as laid out by Cg-XV and, in particular, the need for an

early start to additional Pilot Projects and Demonstration Projects;
The need for a comprehensive and costed development and implementation
strategy for WIGOS that, inter alia:
Fully outlines the technical challenges to be addressed and the roles and
responsibilities of all players;
- Elucidates the process for capturing the lessons-learned from the Pilot
Projects and Demonstration Projects;
- Outlines a capacity building strategy to ensure the benefits of WIGOS will
reach all Members;
- Designates clear responsibilities across the WMO system for the further
development of WIGOS;
The current lack of WMO resources allocated to addressing WIGOS, which is
an impediment to progress, including the need for a fully functioning WIGOS
project office;
The need to complete the full functionality of WIS so that WIGOS can exploit
new data access and retrieval facilities
The importance of engaging the hydrological community in WIGOS activities;
The need to clarify and communicate the relationship and intersection of WIGOS
with the co-sponsored observing systems, (GOOS, GTOS and GCOS) and with
GEOSS;
Finding ways to demonstrate the opportunities of WIGOS to all potential
partners and users to build their ongoing support, trust and collaboration;
Finding a way to more effectively incorporate all WMO observing activities into
WIGOS and address their different requirements and priorities, especially the
need to ensure WIGOS effectively supports all WMO applications programmes.
TECO-WIGOS encouraged CBS to focus on what it can contribute to the further
development of the WIGOS concept, and in particular to construction of a
comprehensive roadmap that takes WIGOS from concept to reality, and to the
implementation of WIGOS, both through leadership and collaboration.
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