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Summary and Purpose of Document
This document contains a proposal for the addition of new BUFR Template to be used in the reporting of particulate data.
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ACTION PROPOSED
The meeting is invited to discuss the content of this document and recommend the proposed modification.
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1. BACKGROUND
The Integration of routine Aircraft measurement into a Global Observing System (IAGOS) is a Design Study for New Infrastructures in the European Commission Sixth Framework Programme (FP6). It pursues the preparation of the distributed infrastructure IAGOS for observations of atmospheric composition, aerosols, clouds and contrails on the global scale from commercial in-service aircraft. Central elements are the aeronautical certification for installation and deployment on Airbus long-range aircraft, the design of new instrumentation for aerosol, cloud particles and for stratospheric water vapour, and the design of real time data provision to meteorological services.  

Observations in the Upper Troposphere and Lower Stratosphere are critical for improving the scientific understanding of chemistry-climate interactions, particularly those associated with the roles of clouds, aerosols and chemical composition. This information is essential for improving the scientific basis related to predictions of global climate change and for the assessment of surface air pollution, including the influence of aviation impacts and of emissions from other parts of the world on Europe. 
 
As part of the IAGOS development it was decided that a real-time dissemination of IAGOS observations was required.  Following the WMO WIGOS Pilot Project for AMDAR meeting at KNMI (10-12 February) the IAFGOS team started the development of a new BUFR Template.  

2. PROPOSAL
IAGOS Template for single observation 3 11 011 (Preliminary version):

	TABLE REFERENCES
	TABLE

ELEMENT NAME
	BUFR

	
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA WIDTH (Bits)

	F
	X
	Y
	F
	X
	Y
	
	
	
	
	

	0
	01
	008
	
	
	
	Aircraft registration number or other identification
	CCITT IA5
	0
	0
	64

	3
	11
	011
	0
	01
	023
	Observation sequence number 
	Numeric
	0
	0
	9

	
	
	
	0
	08
	004
	Phase of aircraft flight
	Code table
	0
	0
	3

	
	
	
	3
	01
	011
	Year/Month/Day
	Year
	0
	0
	22

	
	
	
	3
	01
	013
	Hour/Minute/Second
	Month
	0
	0
	17

	
	
	
	0
	05
	002
	Latitude (coarse accuracy), TBC (1)
	Degree
	2
	–9000
	15

	
	
	
	0
	06
	002
	Longitude (coarse accuracy) TBC (1)
	Degree
	2
	–18000
	16

	
	
	
	0
	07
	004
	Pressure
	Pa
	–1
	0
	14

	
	
	
	0
	11
	001
	Wind direction
	Degree true
	0
	0
	9

	
	
	
	0
	11
	002
	Wind speed
	m s–1
	1
	0
	12

	
	
	
	0
	12
	001
	Temperature/dry-bulb temperature
	K
	1
	0
	12

	 
	 
	 
	1
	 06
	000
	Delayed replication of 6 descriptors
	
	
	
	0

	 
	 
	 
	0
	31
	001
	Delayed descriptor replication factor
	
	
	
	8

	H2O or CO2
(3)
	0
	08
	046
	(PRE) Atmospheric chemical or physical constituent type (2)
	Code Table
	0
	0
	16

	
	
	
	2
	01
	139
	Increase data width from 9 to 20
	
	
	
	0

	
	
	
	2
	02
	126
	Decrease scale from 9 to 7
	
	
	
	0

	
	0
	15
	026
	Concentration of pollutant
	mol mol-1
	20
	0
	20

	
	
	
	2
	02
	000
	Cancel change scale
	
	
	
	0

	
	
	
	2
	01
	000
	Cancel change data width
	
	
	
	0

	 
	 
	 
	1
	 06
	000
	Delayed replication of 6 descriptors
	
	
	
	0

	 
	 
	 
	0
	31
	001
	Delayed descriptor replication factor
	
	
	
	8

	O3, CH4, CO,
NOx, or NOy
(3)
	0
	08
	046
	(PRE) Atmospheric chemical or physical constituent type (2)
	Code Table
	0
	0
	16

	
	
	
	2
	01
	138
	Increase data width from 9 to 19
	
	
	
	0

	
	
	
	2
	02
	130
	Increase scale from 9 to 11
	
	
	
	0

	
	0
	15
	026
	Concentration of pollutant
	mol mol-1
	19
	0
	19

	
	
	
	2
	02
	000
	Cancel change scale
	
	
	
	0

	
	
	
	2
	01
	000
	Cancel change data width
	
	
	
	0

	(5.1)
	0
	15
	052
	Decimal logarithm (Aerosol particle number density, particles of diameter greater than 5 nm)
	Numeric
	1
	60
	6

	(5.1)
	0
	15
	053
	Decimal logarithm (Aerosol particle number density, particles of diameter greater than 14 nm)
	Numeric
	2
	600
	9

	(5.1)
	0
	15
	054
	Decimal logarithm (Aerosol particle number density, particles of diameter between 0.25 and 2.5 µm)
	Numeric
	2
	550
	9

	(5.2)
	0
	15
	055
	non volatile aerosol ratio
	Numeric
	2
	0
	7

	
	
	
	1
	01
	002
	Next descriptor replicated 2 times
	
	
	
	0

	
	
	
	0
	10
	004
	Pressure
	Pa
	–1
	0
	14

	(5.3)
	0
	13
	099
	Decimal logarithm (Cloud particle density in altitude range)
	Numeric
	1
	0
	7

	(5.3)
	0
	13
	100
	Decimal logarithm (Columnar cloud particle area in altitude range)
	Numeric
	1
	-70
	7

	(5.3)
	0
	13
	101
	Decimal logarithm (Columnar cloud particle volume in altitude range)
	Numeric
	1
	-140
	7


IAGOS Template for an ascent or descent profile 3 11 012 :

	TABLE REFERENCES
	TABLE

ELEMENT NAME
	BUFR

	
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA WIDTH (Bits)

	F
	X
	Y
	F
	X
	Y
	
	
	
	
	

	3
	11
	012
	 
	 
	 
	IAGOS profile report
	
	
	
	

	 
	 
	 
	0
	01
	008
	Aircraft registration number or other identification (1)
	CCITT IA5
	0
	0
	64

	 
	 
	 
	1
	01
	000
	Delayed replication of next descriptor
	
	
	
	0

	 
	 
	 
	0
	31
	001
	Delayed descriptor replication factor
	
	
	
	8

	 
	 
	 
	3
	11
	011
	single IAGOS observation
	
	
	
	331-402
(4)


Note: The new proposed descriptors are identified in red.
2.1 The “coarse” latitude and longitude have been selected because the Real Time Transmission Unit that is designed for IAGOS aircraft has only the accuracy of 0.01 degree at its disposal. This makes an accuracy of 1.1 km in the horizontal position of the measurement. Real Time users will be asked if this is sufficient. Therefore the use of coarse latitude and longitude will be confirmed.
2.2 The Code Table C-14 (from Common Code Tables, BufrCommon-11-2008.doc) was used to document the atmospheric constituent type. This table has still to be approved. 
2.3 From the uncertainty range (minimum and maximum value) of the volume mixing ratio of each of the 7 species measured (O3, H20, CH4, CO2, CO, NOx, NOy), we first determined the parameters SCALE, WIDTH, and REF_VALUE separately for each species (see Annex 1). Groups of species were also tried and it was possible to define 2 groups, (H2O, CO2) and (O3, CH4, CO, NOx, NOy) with common SCALE, WIDTH, and REF_VALUE parameters. Two loops were defined in the template, for each of the groups. This has 2 advantages:

· The use of loops with indication in the section 4 of their replication factor allows a variable size of the BUFR report that can be adapted to the different configurations of the IAGOS equipped aircraft. The 5 possible configurations are :

· C1 : measurements of H2O, O3, CO, cloud droplets only

· C2 : measurements of H2O, O3, CO, NOx, cloud droplets only

· C3 : measurements of H2O, O3, CO, NOy, cloud droplets only

· C4 : measurements of H2O, O3, CO, aerosols, cloud droplets only

· C5 : measurements of H2O, O3, CO, CO2, CH4, cloud droplets only

· Other species that would accept the same SCALE, WIDTH, and REF_VALUE parameters as those of one of the 2 groups can be added to the BUFR report without change of the template.

The coding for water vapour volume mixing ratio is consistent with an accuracy of 1 ppm, which is not the case for the actual water vapour sensor (currently the accuracy is 5 to 10 % relative humidity). The proposed coding takes into account future evolutions in sensor design. This also applies for other measured chemical parameters.

2.4 In order to check the tables in this document, a simulation of the contents of section 4 of the BUFR report was done (see Appendix 2). The total size in bits of section 4 is given in the table below:

	IAGOS configurations
	Size of (3 11 011)
	Size of (3 11 012)
(40 levels)
	Size for n levels

	C1 or C4
	395
	13312
	72+n*331

	C2 or C3
	430
	14712
	72+n*366

	C5
	466
	16152
	72+n*402


2.5 It is propose to include 7 new element descriptors for the IAGOAS BUFR Template.
2.5.1 Aerosol number densities (in particles/m3) will be measured in 3 size domains. As the range of variation is large and the relative accuracy is limited, we propose to code the logarithm of the number densities (see proposed descriptors 0 15 052 to 054).
2.5.2 The ratio of particles that are volatile is measured after heating the air sample (0 15 055).
2.5.3 All IAGOS equipped aircraft will measure the size distribution of cloud droplets or ice particles. There are 10 size classes (or size bins) and the measurement is done every 0,1 sec.  Cumulative count of all particles between the current pressure level pi and a pressure level such that pi+1 < pi is done. In the report 3 11 012, levels pi and pi+1 are adjacent. This leads to a vertical column of particles (in unit of particles/m2) for which we propose the element descriptor 0 13 099. The pressure lower and upper limits of the cloud are given by 2 pressure descriptors 0 10 004 named pmax and pmin such that pi ( pmax ( pmin ( pi+1. The layers (pi, pmax) and (pmin, pi+1) are clear sky. The layer (pmax, pmin) is cloudy if pmax > pmin. 
Taking advantage of the size distribution measured, we will also provide a total area of the particles present in an atmospheric layer (in unit of m2/m2, without dimension), and a total volume of particles (in unit of m3/m2). All 3 parameters 0 13 099 to 0 13 101 need the 2 descriptors 0 10 004 for the definition of the limits of the vertical column. The 3 cloud parameters will be provided by their logarithm (base 10), which is consistent with a constant relative accuracy in the variation range. 
The conversion into a logarithmic scale doesn’t allow to code “clear sky” with zero values of the column of cloud particles. Clear sky between levels pi and  pi+1 is indicated by convention with values of pmax and pmin such that pmax ( pmin. In such a case, the values of the altitude integrated observations of number of particles, total area, and total volume have to be decoded as zero values, even if they are given as “unknown” values. The “unknown” values of these quantities are only relevant in the case where a cloud is indicated with pmax > pmin and the Cloud Probe was not able to perform the correct measurement. 
More details are given in document RT_BCP_use.doc.

2.6 The levels of the vertical atmospheric profiles are determined in flight, either as characteristic levels (for the global set of parameters measured), or as pressure levels. The method is selected with respect to its accuracy. In most cases, the characteristic level method is more efficient. With missing data (instruments not working properly), the pressure level method is more straightforward.

ANNEX 1
Compute BUFR specification
	#
	 
	specifications
	BUFR type specifications
	Output specifications

	 
	 
	absolute uncertainty
	Minimum value
	Maximum value
	SCALE
	WIDTH
	REF
	Deltax
	xMin
	xMax

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	8
	CH4
	1.000E-10
	1.000E-06
	2.600E-06
	10
	14
	10000
	1.000E-10
	1.000E-06
	2.638E-06

	9
	CO2
	1.000E-07
	3.000E-04
	2.000E-03
	7
	15
	3000
	1.000E-07
	3.000E-04
	3.577E-03

	10
	aer.vol.ratio
	5.000E-02
	0.000E+00
	1.000E+00
	2
	7
	0
	1.E-02
	0.000E+00
	1.260E+00

	11
	O3
	2.000E-09
	5.000E-09
	5.000E-06
	9
	13
	0
	1.000E-09
	0.000E+00
	8.190E-06

	12
	H2O vmr
	1.000E-06
	3.000E-06
	6.000E-02
	6
	16
	0
	1.000E-06
	0.000E+00
	6.553E-02

	13
	CO
	2.000E-09
	4.000E-09
	1.000E-06
	9
	10
	0
	1.000E-09
	0.000E+00
	1.022E-06

	14
	NOx
	5.000E-11
	1.000E-11
	1.000E-07
	11
	14
	0
	1.000E-11
	0.000E+00
	1.638E-07

	15
	NOy
	5.000E-11
	1.000E-10
	1.000E-07
	11
	14
	0
	1.000E-11
	0.000E+00
	1.638E-07

	16
	5nm<D
	5.000E+05
	1.000E+07
	1.000E+11
	-5
	20
	0
	1.000E+05
	0.000E+00
	1.049E+11

	 
	log10(16)
	1.250E-01
	7.000E+00
	1.100E+01
	1
	6
	60
	1.000E-01
	6.000E+00
	1.220E+01

	17
	14nm<D
	5.000E+05
	1.000E+07
	1.000E+11
	-5
	20
	0
	1.000E+05
	0.000E+00
	1.049E+11

	 
	log10(17)
	7.500E-02
	7.000E+00
	1.100E+01
	2
	9
	600
	1.000E-02
	6.000E+00
	1.110E+01

	18
	.25µ<D<2.5µ
	5.000E+04
	1.000E+06
	1.000E+10
	-4
	20
	0
	1.000E+04
	0.000E+00
	1.049E+10

	 
	log10(18)
	5.000E-02
	6.000E+00
	1.000E+01
	2
	9
	550
	1.000E-02
	5.500E+00
	1.060E+01

	19
	Cloud particle density in altitude range
	 
	1.000E+01
	1.000E+12
	 
	 
	 
	 
	1.000E+00
	3.981E+12

	 
	Log10(Cloud particle density in altitude range)
	1.000E-01
	1.000E+00
	1.200E+01
	1
	7
	0
	1.E-01
	0.000E+00
	1.260E+01

	20
	Columnar cloud particle area in altitude range
	 
	3.00E-07
	2.50E+02
	 
	 
	 
	 
	1.000E-07
	3.981E+05

	 
	Log10(Columnar cloud particle area in altitude range)
	1.000E-01
	-6.523E+00
	2.398E+00
	1
	7
	-70
	1.E-01
	-7.000E+00
	5.600E+00

	21
	Columnar cloud particle volume in altitude range
	 
	7.500E-12
	1.180E-04
	 
	 
	 
	 
	1.000E-14
	3.981E-02

	 
	Log10(Columnar cloud particle volume in altitude range)
	1.000E-01
	-1.112E+01
	-3.928E+00
	1
	7
	-140
	1.E-01
	-1.400E+01
	-1.400E+00

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	standard chem. species
	 
	 
	 
	9
	9
	0
	 
	 
	 


Groups
	#
	 
	specifications
	BUFR type specifications
	Output specifications

	 
	 
	absolute uncertainty
	Minimum value
	Maximum value
	SCALE
	WIDTH
	REF
	Deltax
	xMin
	xMax

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	8
	CH4
	1.000E-10
	1.000E-06
	2.600E-06
	10
	14
	10000
	1.000E-10
	1.000E-06
	2.638E-06

	9
	CO2
	1.000E-07
	3.000E-04
	2.000E-03
	7
	15
	3000
	1.000E-07
	3.000E-04
	3.577E-03

	11
	O3
	2.000E-09
	5.000E-09
	5.000E-06
	9
	13
	0
	1.000E-09
	0.000E+00
	8.190E-06

	12
	H2O vmr
	1.000E-06
	3.000E-06
	6.000E-02
	6
	16
	0
	1.000E-06
	0.000E+00
	6.553E-02

	13
	CO
	2.000E-09
	4.000E-09
	1.000E-06
	9
	10
	0
	1.000E-09
	0.000E+00
	1.022E-06

	14
	NOx
	5.000E-11
	1.000E-11
	1.000E-07
	11
	14
	0
	1.000E-11
	0.000E+00
	1.638E-07

	15
	NOy
	5.000E-11
	1.000E-10
	1.000E-07
	11
	14
	0
	1.000E-11
	0.000E+00
	1.638E-07

	 
	all species
	5.000E-11
	1.000E-11
	6.000E-02
	11
	33
	0
	1.000E-11
	0.000E+00
	8.590E-02

	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.000E+00
	0.000E+00

	8
	CH4
	1E-10
	0.000001
	0.0000026
	10
	14
	10000
	1E-10
	1.000E-06
	2.638E-06

	9
	CO2
	1.000E-07
	3.000E-04
	2.000E-03
	7
	15
	3000
	1.000E-07
	3.000E-04
	3.577E-03

	11
	O3
	2E-09
	5E-09
	0.000005
	9
	13
	0
	1E-09
	0.000E+00
	8.190E-06

	13
	CO
	2E-09
	4E-09
	0.000001
	9
	10
	0
	1E-09
	0.000E+00
	1.022E-06

	14
	NOx
	5E-11
	1E-11
	0.0000001
	11
	14
	0
	1E-11
	0.000E+00
	1.638E-07

	15
	NOy
	5E-11
	1E-10
	0.0000001
	11
	14
	0
	1E-11
	0.000E+00
	1.638E-07

	 
	without H2O
	5E-11
	1E-11
	0.002
	11
	28
	0
	1E-11
	0.000E+00
	2.684E-03

	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.000E+00
	0.000E+00

	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.000E+00
	0.000E+00

	8
	CH4
	1.000E-10
	1.000E-06
	2.600E-06
	10
	14
	10000
	1.000E-10
	1.000E-06
	2.638E-06

	11
	O3
	2.000E-09
	5.000E-09
	5.000E-06
	9
	13
	0
	1.000E-09
	0.000E+00
	8.190E-06

	13
	CO
	2.000E-09
	4.000E-09
	1.000E-06
	9
	10
	0
	1.000E-09
	0.000E+00
	1.022E-06

	14
	NOx
	5.000E-11
	1.000E-11
	1.000E-07
	11
	14
	0
	1.000E-11
	0.000E+00
	1.638E-07

	15
	NOy
	5.000E-11
	1.000E-10
	1.000E-07
	11
	14
	0
	1.000E-11
	0.000E+00
	1.638E-07

	 
	without(H2O,CO2)
	5.000E-11
	1.000E-11
	5.000E-06
	11
	19
	0
	1.000E-11
	0.000E+00
	5.243E-06

	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.000E+00
	0.000E+00

	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.000E+00
	0.000E+00

	9
	CO2
	1.000E-07
	3.000E-04
	2.000E-03
	7
	15
	3000
	1.000E-07
	3.000E-04
	3.577E-03

	12
	H2O vmr
	1.000E-06
	3.000E-06
	6.000E-02
	6
	16
	0
	1.000E-06
	0.000E+00
	6.553E-02

	 
	only(H2O,CO2)
	1.000E-07
	3.000E-06
	6.000E-02
	7
	20
	0
	1.000E-07
	0.000E+00
	1.049E-01


ANNEX 2
Content Simulation
	
	
	
	
	
	
	
	length (bit)
	position from start of report
	value in BUFR section 4
	comment

	
	
	
	
	
	
	
	
	1st bit
	last bit
	
	

	0
	01
	008
	 
	 
	 
	Aircraft registration number or other identification
	64
	1
	64
	"IAGOS01_"
	other identification for IAGOS aircraft #01: “IAGOS01_”

	3
	11
	011
	0
	01
	023
	Observation sequence number 
	9
	65
	73
	 
	 

	 
	 
	 
	0
	08
	004
	Phase of aircraft flight
	3
	74
	76
	 
	not the same determination as in AMDAR report. This parameter cannot be used to test the validity of wind observations because aircraft attitude parameters are not available. 

	 
	 
	 
	3
	01
	011
	Year/Month/Day
	0
	77
	76
	 
	 

	 
	 
	 
	0
	04
	001
	Year
	12
	77
	88
	 
	 

	 
	 
	 
	0
	04
	002
	Month
	4
	89
	92
	 
	 

	 
	 
	 
	0
	04
	003
	Day
	6
	93
	98
	 
	 

	 
	 
	 
	3
	01
	013
	Hour/Minute/Second
	0
	99
	98
	 
	 

	 
	 
	 
	0
	04
	004
	Hour
	5
	99
	103
	 
	 

	 
	 
	 
	0
	04
	005
	Minute
	6
	104
	109
	 
	 

	 
	 
	 
	0
	04
	006
	Second
	6
	110
	115
	 
	 

	 
	 
	 
	0
	05
	002
	Latitude (coarse accuracy)
	15
	116
	130
	 
	 

	 
	 
	 
	0
	06
	002
	Longitude (coarse accuracy)
	16
	131
	146
	 
	 

	 
	 
	 
	0
	07
	004
	Pressure
	14
	147
	160
	 
	 

	 
	 
	 
	0
	11
	001
	Wind direction
	9
	161
	169
	 
	 

	 
	 
	 
	0
	11
	002
	Wind speed
	12
	170
	181
	 
	 

	 
	 
	 
	0
	12
	001
	Temperature/dry-bulb temperature
	12
	182
	193
	 
	 

	 
	 
	 
	1
	6
	0
	Delayed replication of 6 descriptors
	0
	194
	193
	 
	 

	 
	 
	 
	0
	31
	1
	Delayed descriptor replication factor
	8
	194
	201
	1
	only H2O present

	 
	 
	 
	2
	1
	139
	Increase data width from 9 to 20
	0
	202
	201
	 
	 

	 
	 
	 
	2
	2
	126
	Decrease scale from 9 to 7
	0
	202
	201
	 
	 

	 
	 
	 
	0
	08
	046
	(PRE) Atmospheric chemical or physical constituent type 
	16
	202
	217
	1
	H2O (AWAITING VALIDATION) COMMON CODE TABLE C-14

	 
	 
	 
	0
	15
	026
	Concentration of pollutant (mol mol-1)
	20
	218
	237
	 
	 

	 
	 
	 
	2
	02
	000
	Cancel change scale
	0
	238
	237
	 
	 

	 
	 
	 
	2
	01
	000
	Cancel change data width
	0
	238
	237
	 
	 

	 
	 
	 
	1
	6
	0
	Delayed replication of 6 descriptors
	0
	238
	237
	 
	 

	 
	 
	 
	0
	31
	1
	Delayed descriptor replication factor
	8
	238
	245
	2
	only O3 and CO present

	 
	 
	 
	2
	1
	138
	Increase data width from 9 to 19
	0
	246
	245
	 
	 

	 
	 
	 
	2
	2
	130
	Increase scale from 9 to 11
	0
	246
	245
	 
	 

	 
	 
	 
	0
	8
	46
	(PRE) Atmospheric chemical or physical constituent type (2)
	16
	246
	261
	0
4
	O3
CO

	 
	 
	 
	0
	15
	26
	Concentration of pollutant
	19
	262
	280
	 
	 

	 
	 
	 
	2
	2
	0
	Cancel change scale
	0
	316
	315
	 
	 

	 
	 
	 
	2
	1
	0
	Cancel change data width
	0
	316
	315
	 
	 

	 
	 
	 
	0
	15
	052
	Decimal logarithm (Aerosol particle number density, particles of diameter greater than 5 nm)
	6
	316
	321
	 
	element descriptor to be defined

	 
	 
	 
	0
	15
	053
	Decimal logarithm (Aerosol particle number density, particles of diameter greater than 14 nm)
	9
	322
	330
	 
	element descriptor to be defined

	 
	 
	 
	0
	15
	054
	Decimal logarithm (Aerosol particle number density, particles of diameter between 0.25 and 2.5 µm)
	9
	331
	339
	 
	element descriptor to be defined

	 
	 
	 
	0
	15
	055
	non volatile aerosol ratio
	7
	340
	346
	 
	element descriptor to be defined

	 
	 
	 
	0
	10
	004
	Pressure
	14
	347
	360
	 
	1st boundary for the 3 following elements

	 
	 
	 
	0
	10
	004
	Pressure
	14
	361
	374
	 
	2nd boundary for the 3 following elements

	 
	 
	 
	0
	13
	099
	Decimal logarithm (Cloud particle density in altitude range)
	7
	375
	381
	 
	element descriptor to be defined

	 
	 
	 
	0
	13
	100
	Decimal logarithm (Columnar cloud particle area in altitude range)
	7
	382
	388
	 
	element descriptor to be defined

	 
	 
	 
	0
	13
	101
	Decimal logarithm (Columnar cloud particle volume in altitude range)
	7
	389
	395
	 
	element descriptor to be defined


	
	
	
	
	
	
	
	length (bit)
	position from start of report
	value in BUFR section 4
	comment

	
	
	
	
	
	
	
	
	1st bit
	last bit
	
	

	3
	11
	012
	 
	 
	 
	IAGOS profile report
	 
	 
	 
	 
	

	 
	 
	 
	0
	01
	008
	Aircraft registration number or other identification (1)
	64
	1
	64
	"IAGOS01_"
	 

	 
	 
	 
	1
	01
	000
	Delayed replication of next descriptor
	0
	65
	64
	 
	 

	 
	 
	 
	0
	31
	1
	Delayed descriptor replication factor
	8
	65
	72
	40
	a complete profile has between 
nobs=35 and 50 observations

	 
	 
	 
	3
	11
	011
	single IAGOS observation
	331
	73
	13312
	 
	in case where nobs=40, total size of section 4 of IAGOS report is 64+8+331*40=13312 bits


