Comments from Public Consultation on ECV Requirements 13/01 – 13/03 2020 for:

Upper-air wind speed and direction
ECV Product: Horizontal Wind Vector in the Mesosphere
	Name
	Horizontal Wind Vector in the Mesosphere

	Definition
	3D field of the horizontal vector component (2D) of the 3D wind vector in the mesosphere.

	Unit
	m/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	50
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	3000
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	1
	 

	
	
	
	B
	2
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	3
	Minimum resolution considering the layer depth.

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of subsynoptic features.

	
	
	
	T
	24
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	m/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations (Fig.3).
	G
	1
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 1, 2). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	5
	

	
	
	
	T
	10
	

	Stability
	m/s/decade
	 
	G
	0.1
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 1). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.5
	

	
	
	
	T
	1
	

	Standards and References
	  ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
 
  Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
 
  Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
 
  JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.
 

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: 2d4be2b5-44d8-45cb-9bf8-6acbfffc04d5@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?

a)[image: upper_wind_1a.png]  b)[image: upper_wind_1b.png] c)  [image: upper_wind_1c.png] d)  [image: upper_wind_1d.png]
Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.


 
a)[image: upper_wind_2a.png] b)[image: upper_wind_2b.png] c)[image: upper_wind_2c.png] d)[image: upper_wind_2d.png]

Fig. 2. As Fig. 1, but for July.


 
a)[image: upper_wind_3a.png] b)[image: upper_wind_3b.png] c)[image: upper_wind_3c.png] d)[image: upper_wind_3d.png] e)[image: upper_wind_3e.png]

Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
NO COMMENT



ECV Product: Vertical Wind Velocity in the Mesosphere
	Name
	Vertical Wind Velocity in the Mesosphere

	Definition
	3D field of the vertical component of the 3D wind vector in the mesosphere

	Unit
	cm/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	50
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	3000
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	1
	

	
	
	
	B
	2
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	3
	Minimum resolution considering the layer depth

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of sub-synoptic features.
 

	
	
	
	T
	24
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	cm/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations.
	G
	2
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 4, 5). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	6
	

	
	
	
	T
	10
	

	Stability
	cm/s/decade
	 
	G
	0.1
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 4). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.2
	

	
	
	
	T
	0.3
	

	· Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
· Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
· JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: 434b8fad-ccb9-407d-a82b-f74de623896d@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
NO COMMENT


ECV Product: Vertical Wind Velocity  In the Middle and Upper Stratospher
	Name
	Vertical Wind Velocity  In the Middle and Upper Stratosphere

	Definition
	3D field of the vertical component of the 3D wind vector in the middle and upper stratosphere

	Unit
	cm/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	50
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	3000
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	0.5
	

	
	
	
	B
	1
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	3
	Minimum resolution considering the layer depth

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of sub-synoptic features.
 

	
	
	
	T
	24
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	cm/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations.
	G
	1
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 4, 5). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	3
	

	
	
	
	T
	5
	

	Stability
	cm/s/decade
	 
	G
	0.05
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 4). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.15
	

	
	
	
	T
	0.25
	

	· Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
· Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
· JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: 8a91b64c-9357-4d59-a47b-f89f21c5914a@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
NO COMMENT



ECV Product: Vertical Wind Velocity in the Upper Troposphere and Lower Stratosphere
	Name
	Vertical Wind Velocity in the Upper Troposphere and Lower Stratosphere

	Definition
	3D field of the vertical component of the 3D wind vector in the UTLS

	Unit
	cm/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	10
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	500
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	0.01
	This high resolution allows different users the option to subsample or process the data in ways that suit their applications (Ingleby et al. 2016).

	
	
	
	B
	0.1
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	0.5
	To infer tropopause region behavior, such as tropopause folding (e.g. Lamarque and Hess 2015), higher vertical resolution is required.

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of sub-synoptic features.
 

	
	
	
	T
	12
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	cm/s
	
	G
	0.5
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 4, 5). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	1.5
	

	
	
	
	T
	2.5
	

	Stability
	cm/s/decade
	 
	G
	0.05
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 4). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.15
	

	
	
	
	T
	0.25
	

	Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
·  Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
·  Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
·  JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.
·  Lamarque, J. F., and P. Hess, 2015: Stratosphere/troposphere exchange and structure – local process. Encyclopedia of Atmospheric Sciences (Second Edition), 262-268. https://doi.org/10.1016/B978-0-12-382225-3.00395-9.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: 7cb688ea-cfa2-43e1-8c97-322d078dd072@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
NO COMMENT



ECV Product: Vertical Wind Velocity in the Free Troposphere
	Name
	Vertical Wind Velocity in the Free Troposphere

	Definition
	3D field of the vertical component of the 3D wind vector in the troposphere

	Unit
	cm/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	10
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	1000
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	0.01
	This high resolution allows different users the option to subsample or process the data in ways that suit their applications (Ingleby et al. 2016).

	
	
	
	B
	0.1
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	1.5
	Minimum resolution considering the layer depth

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of sub-synoptic features.
 

	
	
	
	T
	12
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	cm/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations.
	G
	0.5
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 4, 5). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	1.5
	

	
	
	
	T
	2.5
	

	Stability
	cm/s/decade
	 
	G
	0.05
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 4). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.15
	

	
	
	
	T
	0.25
	

	· Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
· Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
· JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: c37c196f-7379-4157-9bc2-4338950fc22b@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?

a)[image: upper_wind_1a.png]  b)[image: upper_wind_1b.png] c)  [image: upper_wind_1c.png] d)  [image: upper_wind_1d.png]
Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
NO COMMENT



ECV Product: Vertical Wind Velocity in the Boundary Layer
	Name
	Vertical Wind Velocity in the Boundary Layer 

	Definition
	3D field of the vertical component of the 3D wind vector in the BL

	Unit
	cm/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.
Additional goal requirements for the lowermost part of the boundary layer (values in parentheses) are for better sampling of micrometeorological phenomena and accurate calculation of fluxes.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	10
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	500
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	m
	 
	G
	10(1)
	This high resolution allows different users the option to subsample or process the data in ways that suit their applications (Ingleby et al. 2016).
The value in parentheses is for the lowermost part of the boundary layer (up to 100 m above the ground)

	
	
	
	B
	100
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	500
	Minimum resolution considering the layer depth

	Temporal Resolution
	min
	 
	G
	10(1)
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).
Given large diurnal cycle in the boundary layer, higher temporal sampling is required.
The value in parentheses is for the lowermost part of the boundary layer (up to 100 m above the ground)

	
	
	
	B
	60
	A typical time interval between numerical analyses and/or the typical time scale of sub-synoptic features.
 

	
	
	
	T
	720
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	cm/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations.
	G
	0.5
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 4, 5). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	1
	

	
	
	
	T
	1.5
	

	Stability
	cm/s/decade
	 
	G
	0.05
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 4). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.1
	

	
	
	
	T
	0.15
	

	Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
· Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
· JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: b543dc5b-db50-4c4d-83bc-3bb89adc4107@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
NO COMMENT


ECV Product: Horizontal  Wind vector in the Middle and Upper Stratosphere
	Name
	Horizontal  Wind vector in the Middle and Upper Stratosphere

	Definition
	3D field of the horizontal vector component (2D) of the 3D wind vector  in the middle and upper stratosphere.

	Unit
	m/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	50
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	3000
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	0.5
	

	
	
	
	B
	1
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	3
	Minimum resolution considering the layer depth.

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of subsynoptic features.

	
	
	
	T
	24
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	m/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations (Fig.3).
	G
	1
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 1, 2). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	5
	

	
	
	
	T
	10
	

	Stability
	m/s/decade
	 
	G
	0.1
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 1). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.5
	

	
	
	
	T
	1
	

	Standards and References
	  ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
 
  Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
 
  Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161.https://doi.org/10.1175/BAMS-D-15-00169.1.
 
  JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.


	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: 25510080-800b-46f4-ac04-7a29200ce7a1@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.

Comment 1
	Author: ECMWF
	Email: ecresgcosreqs@gmail.com

	Regarding reanalysis and NWP activities at ECMWF, the stated requirements look adequate.




ECV Product: Horizontal Wind Vector in the Upper Troposphere and Lower Stratosphere
	Name
	Horizontal Wind Vector in the Upper Troposphere and Lower Stratosphere

	Definition
	3D field of the horizontal vector component (2D) of the 3D wind vector  in the UTLS

	Unit
	m/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	10
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	500
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	0.01
	This high resolution allows different users the option to subsample or process the data in ways that suit their applications (Ingleby et al. 2016).

	
	
	
	B
	0.1
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	0.5
	Minimum resolution considering the layer depth. To infer tropopause region behavior, such as tropopause folding (e.g. Lamarque and Hess 2015), higher vertical resolution is required.

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of subsynoptic features.

	
	
	
	T
	12
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	m/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations (Fig.3).
	G
	1
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 1, 2). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	3
	

	
	
	
	T
	5
	

	Stability
	m/s/decade
	 
	G
	0.1
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 1). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.3
	

	
	
	
	T
	0.5
	

	Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
· Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
· JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.
· Lamarque, J. F., and P. Hess, 2015: Stratosphere/troposphere exchange and structure – local process. Encyclopedia of Atmospheric Sciences (Second Edition), 262-268. https://doi.org/10.1016/B978-0-12-382225-3.00395-9.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: b1db77b4-6871-4c82-a2d8-46fa21adc650@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.
Comment 1
	Author: ECMWF
	Email: ecresgcosreqs@gmail.com

	Regarding reanalysis and NWP activities at ECMWF, the stated requirements look adequate.




ECV Product: Click here to enter text.
	Name
	Horizontal Wind Vector in the Free Troposphere

	Definition
	3D field of the horizontal vector component (2D) of the 3D wind vector  in the troposphere

	Unit
	m/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given where needed.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	10
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	1000
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	km
	 
	G
	0.01
	This high resolution allows different users the option to subsample or process the data in ways that suit their applications (Ingleby et al. 2016).

	
	
	
	B
	0.1
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	1.5
	Minimum resolution considering the layer depth. The threshold for vertical resolution roughly corresponds to the resolution of the standard levels for the traditional radiosonde observation.

	Temporal Resolution
	hr
	 
	G
	0.5
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).

	
	
	
	B
	6
	A typical time interval between numerical analyses and/or the typical time scale of subsynoptic features.

	
	
	
	T
	12
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	m/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations (Fig.3).
	G
	1
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 1, 2). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	3
	

	
	
	
	T
	5
	

	Stability
	m/s/decade
	 
	G
	0.1
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 1). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.3
	

	
	
	
	T
	0.5
	

	· Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
· Ingleby et al., 2016: Progress toward high-resolution, real-time radiosonde reports. Bull. Amer. Meteor. Soc., 97, 2149-2161. https://doi.org/10.1175/BAMS-D-15-00169.1.
· JMA, 2019: Outline of the operational numerical weather prediction at the Japan Meteorological Agency, Appendix to WMO Technical Progress Report on the Global Data-processing and Forecasting System (GDPFS) and Numerical Weather Prediction (NWP) Research. Japan Meteorological Agency, Tokyo, Japan. Available at http://www.jma.go.jp/jma/jma-eng/jma-center/nwp/outline2019-nwp/index.htm.

	Adaptation and Extremes

	 
	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
	 
	 
	Reviewers are invited to suggest answers for these fields





[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: 18b02823-b701-4135-835f-0a53ce91b23b@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.

Comment 1
	Author: ECMWF
	Email: ecresgcosreqs@gmail.com 

	Regarding reanalysis and NWP activities at ECMWF, the stated requirements look adequate.




ECV Product: Click here to enter text.
	Name
	Horizontal Wind Vector in the Boundary Layer  

	Definition
	3D field of the horizontal vector component (2D) of the 3D wind vector in the BL

	Unit
	m/s

	Note
	The following requirements are inferred mainly from the viewpoint of reanalysis and its near-real-time continuation as users of this ECV. Some additional considerations are also made, for which explanations are given in notes below respective tables.
Additional goal requirements for the lowermost part of the boundary layer (values in parentheses) are for better sampling of micrometeorological phenomena and accurate calculation of fluxes.

	Requirements

	Item needed
	Unit
	Metric
	[1]
	Value
	Derivation and References and Standards

	Horizontal Resolution
	km
	 
	G
	10
	Roughly corresponds to the current global NWP model resolution, which would be used for next generation reanalyses

	
	
	
	B
	100
	A  typical horizontal error correlation length in first guess fields.  

	
	
	
	T
	500
	Minimum resolution needed to resolve synoptic-scale waves.

	Vertical Resolution
	m
	 
	G
	10(1)
	This high resolution allows different users the option to subsample or process the data in ways that suit their applications (Ingleby et al. 2016).
The value in parentheses is for the lowermost part of the boundary layer (up to 100 m above the ground)

	
	
	
	B
	100
	Roughly corresponds to the assimilating model resolution (Fujiwara et al. 2017)

	
	
	
	T
	500
	Minimum resolution considering the layer depth

	Temporal Resolution
	min
	 
	G
	10(1)
	A typical 4D-Var timeslot length, a sub-division into which observations are grouped for processing (ECMWF 2018).
Given large diurnal cycle in the boundary layer, higher temporal sampling is required.
The value in parentheses is for the lowermost part of the boundary layer (up to 100 m above the ground)

	
	
	
	B
	60
	A typical time interval between numerical analyses and/or the typical time scale of subsynoptic features.
 

	
	
	
	T
	720
	Minimum resolution needed to resolve synoptic-scale waves

	Timeliness
	hr
	 
	G
	6
	A typical cut-off time of the operational NWP cycle analysis (JMA 2019), which might also be used for climate monitoring

	
	
	
	B
	18
	A typical cut-off time for the Climate Data Assimilation System (a near-real time continuation of reanalysis)

	
	
	
	T
	48
	A typical master decoding cut-off time, beyond which observations are not automatically decoded and incorporated into the operational observation archive

	Required Measurement Uncertainty
	m/s
	RMS departures of observed values from first guess field values, in accordance with the practical verification schemes applied by the GUAN Monitoring Centre for upper-air observations (Fig.3).
	G
	1
	These values are inferred based on the standard deviations of 6-hourly analysis with respect to the monthly climatology (Figs. 1, 2). (T) corresponds to regions of high variability, (B) of medium variability and (G) of low variability.

	
	
	
	B
	3
	

	
	
	
	T
	5
	

	Stability
	m/s/decade
	 
	G
	0.1
	These values are inferred based on the RMS trends of monthly analysis for the 1981-2010 period (Fig. 1). (T) corresponds to regions of large trend, (B) of medium trend and (G) of small trend.

	
	
	
	B
	0.3
	

	
	
	
	T
	0.5
	

	· Standards and References
	· ECMWF, 2018: IFS documentation – Cy45r1, Part I: Observations. ECMWF, UK, 82p. Available at https://www.ecmwf.int/en/elibrary/18711-part-i-observations.
· Fujiwara et al., 2017: Introduction to the SPARC Reanalysis Intercomparison Project (S-RIP) and overview of the reanalysis systems. Atmos. Chem. Phys., 17, 1417-1452. https://doi.org/10.5194/acp-17-1417-2017.
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	Relevant? (Yes/No)
	Sugg. Req. sufficient? (Yes/No)
	Explanation

	Adaptation[2]
	 
	 
	Reviewers are invited to suggest answers for these fields

	Extremes[3]
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[1]Goal (G); Breakthrough (B) (not mandatory, more as one possible); Threshold (T), for definitions see Guidelines
[2] Is the ECV Product directly relevant to support Climate Adaptation?
[bookmark: e27cfb1a-30af-4345-9931-8ac9b1d6ec8c@wmo][3] Can the ECV Product be used to monitor climate extremes or aspects of extremes?
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Fig. 1 U-component of wind from JRA-55 for January
(a) zonal means averaged over the 1981-2010 period, (b) standard deviations of 6-hourly analysis with respect to the monthly climatology, (c) zonal mean trends of monthly analysis for the 1981-2010 period and (d) RMS trends.
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Fig. 2. As Fig. 1, but for July.
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[bookmark: _GoBack]Fig. 3.  (Top) global mean and (2nd) standard deviation of departure, (3rd) the number and (bottom) global mean observed values of radiosonde u-component of winds used in JRA-55 for (a) 30 hPa, (b) 100 hPa, (c) 250 hPa, (d) 500 hPa and (e) 850 hPa.

Comment 1
	Author: ECMWF
	Email: ecresgcosreqs@gmail.com 

	Regarding reanalysis and NWP activities at ECMWF, most of the stated requirements look adequate.
Although: The goal of 10 minute temporal resolution could be relaxed somewhat, while the goal for uncertainty should be at least 0.5 m/s.
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Trend of u=component of wind (m/s/decade), 1981-2010, Jan
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Trend of u-component of wind (m/s/decade). 1981-2010, Jul
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