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STATUS OF UPDATE TO WMO/ITU HANDBOOK-USE OF RADIO SPECTRUM FOR METEOROLOGY
(Submitted By David Franc, USA)

Summary and Purpose of Document
This document provides a status of the updates to the WMO/ITU Handbook- Use of Radio Spectrum for Meteorology, including efforts to move some information to a website for easier maintenance.
Action Proposed
The SG-RFC should review the status, proposed updates and the information proposed to be moved to the website for accuracy.  Efforts for publication for a second edition should begin with the objective of providing the ITU-R a final revised copy no later than December 31, 2006.

Status of Update to WMO/ITU 

Handbook- Use of Radio Spectrum for Meteorology

The first edition of the WMO/ITU Handbook on Use of Radio Spectrum for Meteorology was published in 2002.  Since publication, some information contained in the Handbook has become outdated.  The obsolescence of the some information was accelerated by the fact that information was included in the first edition that changes quickly relative to the planned 5-year republication schedule.  ITU-R Study Group 7 and members of the SG-RFC have identified the need to move the information prone to changing often to a website.  In addition, the Counselor and Chairman of Study Group 7 have indicated the first edition is reaching the age of 5 years and revisions for the second edition should begin.  Efforts are underway to collect the information for creation of the website and track the edits necessary for publication of the second edition.  During an informal meeting on the Handbook at the most recent working party meetings of Study Group 7 Mr. Robert Taylor, the Chairman of Study Group 7, requested Mr. David Franc (USA) continue as the coordinator of the Handbook.  Mr. Franc would lead the efforts to collect the information for posting on the website and to develop the revised text for publication of the second edition.

The following is a report of the status on the creation of the website and publication of the second edition:

In the past two years, participants of the SG-RFC have provided input on updates and edits that are required to the Handbook.  Those inputs have been condensed into files for each of the Handbook chapters.  In addition, outdated information that should be moved the website for easier maintenance has been deleted for the chapters and included in a separate document, attached as Annex 1 to this report.  The updated chapters are available to this meeting of the SG-RFC through the WMO Secretariat.  Paper copies can be provided if necessary.  The updated chapters and the proposed website information should be reviewed thoroughly by all SG-RFC participants.

The level of complexity of the proposed changes varies for each chapter.  Below is a brief summary of the consolidated changes for each chapter.  

· Preface:  All proposed updates are in support of publication of the second edition.  No information in the preface is proposed to be moved to the website. 

· Chapter 1:  Updates are proposed for publication of the second edition.  In addition, information contained in section 1.1.1.6 should be posted on the website.  The website information would contain a table listing all active and planned meteorological satellites and their orbital parameters.

· Chapter 2:  Updates are proposed for publication of the second edition.  In addition, consideration should be given to making the discussions on meteorological satellite product formats (HRI, EUMETcast, S-VISSR, etc) more generic so specific meteorological satellites and orbital locations are not mentioned.  The detailed presentation of formats used by the various meteorological satellites would then be placed on the website.

· Chapter 3:  All proposed updates are in support of publication of the second edition.  No information in Chapter 3 is proposed to be moved to the website.

· Chapter 4:  Updates are proposed for publication of the second edition.  The addition of text on the effects of interference to meteorological radars, based on work in ITU-R Working Party 8B, should be considered.  The frequency use information under section 4.3.6 should be moved to the website.

· Chapter 5:  Updates are proposed for publication of the second edition.    Tables 5-2 and 5-6, and sections 5.1.8.5.3, 5.1.8.5.4, and 5.1.8.5.5 should be moved to the website.  Parts of section 5.2.7 should also be moved to the website.

· Chapter 6:  All proposed updates are in support of publication of the second edition.  No information in Chapter 6 is proposed to be moved to the website.

Review of the first edition revealed that in many chapters, the reader may need to refer to one or more ITU-R recommendations for additional information.  The ITU-R recommendations are copyrighted material, so they can not be made freely available.  Access to the recommendations would not typically be a problem for individuals who purchase the Handbook through the ITU.  However, copies of the Handbook are also sold through the WMO Publications Department.  Individuals purchasing through the WMO Publications Department may not be knowledgeable of the procedure to purchase ITU-R recommendations.  The SG-RFC should consider proposing the ITU-R create a compendium of referenced recommendations that can be made available through the WMO Publications Department.

ITU-R Working Party 7C in conjunction with the Space Frequency Coordination Group (SFCG) is currently planning the publication of a Handbook on the Earth Exploration Satellite Service (EESS).  The SG-RFC should monitor these efforts since there will be considerable overlap between chapter 5 of the meteorological Handbook and the EESS Handbook.  Mr. John Zuzek (USA) is leading the planning and development efforts for the EESS Handbook.  A designated rapporteur from the SG-RFC may be the best way to ensure the two publications (EESS Handbook and second edition of the meteorological Handbook) are consistent.

A copy of the Handbook (first edition) was provided to each Head of Delegation at WRC-2003.   In a very large conference where most attention is directed towards the spectrum requirements of commercial services, distribution of the Handbook raised awareness to the spectrum needs of meteorology and the important role meteorology plays in everyday life and in advancing national economies.  The dates for WRC-2007 are currently set for the November 2007 timeframe.  Global meteorological interests could benefit from the availability of the second edition of the Handbook for distribution at WRC-2007.  The SG-RFC should strive to complete the revisions with the objective of publication of the second edition in time for WRC-2007.

ANNEX 1-

Information for Website

Chapters 1 and 2

	Geostationary Meteorological Satellite Orbital Parameters, Data Products, and Sensors

	Satellite Name
	Status
	Operator
	Orbit
	Data Products
	Sensors

	GOES 9
	Backup
	USA
	155° West
	Imagery                                                                                                                                                                                                                  
	Imager1, sounder,SEM

	GOES 10
	Operational
	USA
	135° West
	Imagery, winds, hurricane tracking, sounder products, volcanic plumes/ash dispersion, precipitation estimates, fire monitoring, snow cover
	Imager, sounder,SEM1

	GOES 11
	Stored
	USA
	105° West
	
	Imager, sounder,SEM

	GOES 12
	Operational
	USA
	75° West
	Images, winds, hurricane tracking, sounder products, volcanic plumes/ash dispersion, precipitation estimates, fire monitoring, snow cover
	Imager, sounder,SEM1

	METEOSAT 7
	
	EUMETSAT
	0°
	
	

	METEOSAT 6
	
	EUMETSAT
	9.5° West
	
	

	METEOSAT 8
	
	EUMETSAT
	10.5° West
	
	

	METEOSAT 5
	
	EUMETSAT
	63° East
	
	

	GOMS-N1
	
	Russia
	76° East
	
	

	FY-2B
	
	China
	105° East
	
	

	FY-2A
	
	China
	86.5° East
	
	

	INSAT II-B
	
	India
	111.5 East
	
	

	INSAT II-C
	
	India
	48 ° East
	
	

	INSAT II-E
	
	India
	83° East
	
	

	INSAT III-C
	
	India
	74° East
	
	

	INSAT III-A
	
	India
	93.5° East
	
	

	Kalpana-1
	
	India
	74° East
	
	

	GMS-5
	
	Japan
	140° East
	
	


NOTE:  This table contains information on satellites no longer in operation.  Members are asked to update the information.

1 Operational with limitations

	Polar-Orbiting Meteorological Satellite Orbital Parameters, Data Products, and Sensors

	Satellite Name
	Status
	Operator
	Orbit-

 Crossing Time (A=Northwest, D=Southwest) and Altitude,

LTAN=Local Time Ascending Node
	Data Products
	Sensors

	NOAA-11
	Decommissioned
	USA
	23:07 LTAN

841 km
	-------
	-----

	NOAA-12
	A.M. Standby
	USA
	16:59 LTAN

804 km
	Sea surface temperatures, vegetation indices
	AVHRR, HIRS2, MSU2,SEM

	NOAA-14
	A.M. Standby
	USA
	21:10 LTAN

844 km
	Sea surface temperatures, vegetation indices, ozone products, soundings (IR and microwave), precipitation estimates, coral bleaching indices, radiation budget, aerosol optical thickness
	AVHRR1, HIRS, MSU1,SBUV1, SEM1, SSU

	NOAA-15
	A.M. Secondary
	USA
	17:49 LTAN

807 km
	Sea surface temperatures, vegetation indices, ozone products, soundings (IR and microwave), precipitation estimates, coral bleaching indices, radiation budget, aerosol optical thickness
	AMSU-A11, AMSU-A2, AMSU-B1, AVHRR1, HIRS1, SEM

	NOAA-16
	P.M. Secondary
	USA
	15:04 LTAN

849 km
	Sea surface temperatures, vegetation indices, ozone products, soundings (IR and microwave), precipitation estimates, coral bleaching indices, radiation budget, aerosol optical thickness
	AMSU-A11, AMSU-A2, AMSU-B, AVHRR1, HIRS1, SBUV1, SEM

	NOAA-17
	Operational

A.M. primary
	USA
	22:23 LTAN

810 km
	Sea surface temperatures, vegetation indices, ozone products, soundings (IR and microwave), precipitation estimates, coral bleaching indices, radiation budget, aerosol optical thickness
	AMSU-A12, AMSU-A2, AMSU-B, AVHRR, HIRS, SBUV, SEM

	NOAA-18
	Operational

P.M. Primary
	USA
	13:49 LTAN

854 km
	Sea surface temperatures, vegetation indices, ozone products, soundings (IR and microwave), precipitation estimates, coral bleaching indices, radiation budget, aerosol optical thickness
	AMSU-A1, AMSU-A2, AVHRR, HIRS, MHS, SBUV, SEM

	DMSP-F12
	
	USA
	18:56 (A)

850 km
	
	

	DMSP-F13
	
	USA
	18:18 (A)

850 km
	
	

	DMSP-F14
	
	USA
	20:14 (A)

852 km
	
	

	DMSP-F15
	
	USA
	21:31 (A)

850 km
	
	

	RESURS-01-N4
	
	Russia
	9:30 (A)

835
	
	

	METEOR-3M-N1
	
	Russia
	9:15


	
	


1 Operational with limitations 

2 Not operational

	ERS-1
	ESA
	10:30 (D)

785 km
	
	

	ERS-2
	ESA
	10:30 (D)

785 km
	
	

	Envisat
	ESA
	10:00 (D)

800 km
	
	

	PROBA
	ESA
	10:30 (D)

615 km
	
	

	FY-1C
	China
	7:36 (D)

866 km
	
	

	FY-1D
	China
	8:40 

873 km
	
	


Chapter 4- Radars

	Wind Profiler Deployment Around the World 1

	Administration
	Approximate Size of Network
	Frequency Band(s) Used by Network
	Comments

	Australia
	10
	45-56 MHz (4)

920 MHz (4)

1270-1295 MHz (2)
	54-56 MHz and 1270-1290 MHz preferred to 45-56 MHz and 920 MHz, respectively, for future installations.

Network is expected to grow in size

	Austria
	3
	1290 MHz
	

	France
	3
	45 MHz (1)

52.05 MHz (1)

1290 MHz (1)
	

	Germany
	3
	482 MHz (1)

1290 MHz (2)
	

	Japan
	31
	1357.5 MHz
	

	Netherlands
	1
	1290 MHz
	

	Sweden
	1
	52 MHz
	

	Switzerland
	1
	1290 MHz
	

	United States of America
	35
	404 MHz

449 MHz

928 MHz
	All 404 MHz profilers will be converted to 449 MHz in the 2006-2008 timeframe.  Network expansion at 449 MHz possible.

	U.K.
	5
	6.5 MHz (1)


	


Chapter 5- EESS

Centre frequencies or number of channels of major existing microwave passive sensors
	Name
	Portos
	IRIS
	MIRAS
	MIMR
	AMSR
	AMSR-E
	SMMR
	SSM/I
	SSM/T
	SSMI/S
	TMI
	MIVZA
	MZOAS
	MTVZA
	MHS
	AMSU-A/B
	MWRS
	MWRI

	Mission
	Airborne
	Airborne
	Airborne
	METOP
	ADEOS
	Aqua
	NIMBUS
	DMSP
	DMSP
	DMSP
	TRMM
	Meteor
	Meteor
	Meteor
	NOAA / METOP
	FY-3

	Antenna (cm)
	
	
	
	150
	200
	160
	80
	65
	60
	65
	65
	40
	80
	20
	20
	20
	
	

	Scanning
	NA
	Interf.
	Interf.
	Conical
	Conical
	Conical
	Conical
	Conical
	Cross-tr.
	Conical
	Conical
	Conical
	Conical
	Conical
	Cross-tr.
	Cross-tr.
	
	

	Freq. (GHz)
	Centre frequencies (A number of channels have two polarizations, and the channels indicated by a symbol * have the vertical polarization only)

	1.37‑1.4: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	1.4‑1.427: 
	1.41
	-
	1.40
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	2.69‑2.7: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	4.2‑4.4: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	4.99‑5.0: 
	5.05
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	6.425‑7.25: 
	-
	6.50
	-
	6.80
	6.93
	6.925
	6.60
	-
	-
	-
	-
	-
	6.20
	-
	
	-
	
	

	10.6‑10.68: 
	10.65
	-
	-
	10.65
	10.65
	10.65
	-
	-
	-
	-
	10.65
	-
	-
	-
	
	-
	
	

	10.68‑10.7: 
	-
	-
	-
	-
	-
	
	10.69
	-
	-
	-
	-
	-
	10.80
	-
	
	-
	10.65
	

	15.2‑15.35: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	15.35‑15.4: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	18.6‑18.8: 
	-
	-
	-
	18.70
	18.70
	18.70
	18.00
	19.35
	-
	19.35
	19.35
	-
	-
	-
	
	-
	18.70
	

	21.2‑21.4: 
	-
	-
	-
	-
	-
	
	21.00
	-
	-
	-
	21.30
	20.00
	20.00
	-
	
	-
	
	

	22.21‑22.5: 
	-
	-
	-
	-
	-
	
	-
	22.24
	-
	22.24
	-
	-
	22.20
	-
	
	-
	
	

	23.6‑24.0: 
	23.80
	-
	-
	23.80
	23.80
	23.80
	-
	-
	-
	-
	-
	-
	-
	-
	
	23.80
	23.80
	23.9

	31.3‑31.5: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	31.4
	
	31.40

	31.5‑31.8: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	36.0‑37.0: 
	36.50
	-
	-
	36.50
	36.50
	36.50
	37.00
	37.00
	-
	37.00
	37.00
	35.00
	35.00
	-
	
	-
	36.50
	

	50.2‑50.4: 
	-
	-
	-
	-
	50.30 *
	
	-
	-
	50.50
	50.30
	-
	-
	-
	-
	
	50.30
	
	50.31

	51.4‑54.25: 
	-
	-
	-
	-
	52.80 *
	
	-
	-
	53.20
	2 ch.
	-
	-
	-
	3 ch.& sub
	
	3 ch.& sub
	
	53.74

	54.25‑58.2: 
	-
	-
	-
	-
	-
	
	-
	-
	2 ch.
	3 ch.& sub
	-
	-
	-
	12 ch.& sub
	
	22 ch.& sub
	
	54.96&

57.95

	58.2‑59.0: 
	-
	-
	-
	-
	-
	
	-
	-
	2 ch.
	-
	-
	-
	-
	-
	
	-
	
	

	59.0‑64.0: 
	-
	-
	-
	-
	-
	
	-
	-
	59.40
	21 ch.& sub
	-
	-
	-
	-
	
	
	
	

	64.0‑65.0: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	86.0‑92.0: 
	90.00
	-
	-
	89.00
	89.00
	89.00
	-
	85.50
	90.00
	91.66
	85.50
	94.00
	94.00
	-
	89
	89.00
	89.00
	89.00

	100‑102: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	105‑116: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	116‑126: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	150‑151: 
	-
	-
	-
	-
	-
	
	-
	-
	150.00
	150.00
	-
	-
	-
	-
	
	150.00
	150.00
	

	156‑158: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	157
	-
	
	

	164‑168: 
	-
	-
	-
	-
	-
	
	-
	-
	-
	-
	-
	-
	-
	-
	
	-
	
	

	174.8‑194.8: 
	-
	-
	-
	-
	-
	
	-
	-
	6 ch.& sub
	6 ch.& sub
	-
	-
	-
	-
	5 ch.& sub
	6 ch.& sub

	
	


Information on Existing and Planned EESS Missions:

EOS-B

The UARS previously demonstrated the MLS capability of measuring upper tropospheric water vapor profiles, knowledge of which is essential for understanding climate variability and global warming but which previously has been extremely difficult to observe reliably on a global scale.

EOS-B MLS continues the atmospheric limb sounding effort started on UARS MLS, and uses advanced technology to provide important new measurements.

MLS (EOS-B) spectral regions and measurement objectives

	Spectral region (GHz)
	Atmospheric species
	Required sensitivity
0.6 s integration, SSB
(K)

	642.85
	CH3Cl, ClO, BrO, HCl, HOCl, SO2
	Tsys  10 000

	1 228.95
	HF
	Tsys  15 000

	2 522.78
	OH
	Tsys  30 000


Sub-millimetre observation of process in the atmosphere noteworthy for ozone

The sub-millimetre observation of process in the atmosphere noteworthy for ozone (SOPRANO) system has been developed by ESA. This system intended to detect species such as O3, ClO, HCl, NO, O2, BrO, HOCl, CH3Cl, N2O, HNO3, etc. Observations are made typically in the 10‑50 km altitude range. Antenna gain is around 70 dBi. The SOPRANO channels and radiometric objectives are shown in Table 5-7.

SOPRANO channels and radiometric objectives

	Millimetre-wave channels 
(GHz)
	Atmospheric species
	System noise temperature (SSB, K)
	NET 
(0.3 s interval, 
3 MHz resolution)
(K)

	497‑506
	BrO, O3, ClO, CH3Cl, N2O
	3 800
	2.5

	624.6‑629
	HCl, HOCl
	7 900
	8

	952‑955
	O2, NO
	7 600
	8


Millimetre-wave acquisitions for stratosphere-troposphere exchanges research 

The millimetre-wave acquisitions for stratosphere-troposphere exchanges research (MASTER) system has also been developed by ESA.

Instrument envisioned for the atmospheric chemistry explorer (ACE) satellite, in low-Earth, Sun​synchronous orbit. It is intended to detect CO, O3, H2O, O2, SO2, N2O, HNO3, ClO, BrO, CH3Cl, etc. Observations are made typically in the 0‑50 km altitude range. Antenna gain is around 70 dBi. Table 5-8 contains MASTER channels and radiometric objectives.

MASTER channels and radiometric objectives

	Millimetre-wave channels 
(GHz)
	Atmospheric species
	System noise temperature (SSB (K))
	NET 
(0.3 s interval, 
50 MHz resolution)
(K)

	199‑207
	O3, N2O, H2O
	3 500
	1

	296‑306
	O3, N2O, O2, HNO3
	5 200
	1.5

	318‑326
	O3, H2O, HNO3
	5 200
	1.5

	342‑348
	O3, CO, HNO3
	5 200
	1.5

	498‑505
	O3, N2O, CH3Cl, BrO, ClO
	5 200
	1.5


Superconducting submillimeter-wave limb-emission sounder

The superconducting submillimeter-wave limb-emission sounder (SMILES) instrument is developed by NASDA/CRL. Table 5-9 contains SMILES spectral regions and measurement objectives.

TABLE  5-9

SMILES spectral regions and measurement objectives

	Spectral region (GHz)
	Atmospheric species
	System noise temperature (SSB (K))

	624-629

649-653
	O3, HCl, SO2, H2O2, HO2,

HOCl, HNO3, ClO, BrO
	Tsys  500


The SMILES instrument scans the antenna to achieve an altitude resolution of about 3.5 km at tangential altitude ranging from upper troposphere (10 km) to lower mesosphere (60 km) from the orbit of the international space station (ISS). SMILES adopts an ultra-low noise receiver with superconductor-insulator-superconductor (SIS) mixers. The SMILES instrument is to be launched in 2005.
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