Extracts from EGOS-IP
Under Chapter 5.3 (Issues specific to each observing system component)
5.3.1.1.1.
Radiosonde data coverage: optimization  

NWP impact studies have consistently shown the importance of isolated radiosonde data (see reference to WMO workshop Proceedings, footnote 20 in section 4), and a network of upper air measurements of sufficient coverage is required for climate monitoring. Inadequacies include some large continental regions that are not monitored by any radiosonde site. It is essential to reduce these big gaps in the radiosonde data coverage, or at least, to prevent these gaps from expanding. 

It is essential to maintain operational radiosonde stations in the least observed areas of Regions I, II and III, keeping in mind that the optimization of the radiosonde coverage cannot be done independently of other observing systems, especially of aircraft observations.

Action G5

Action:  Expand radiosonde stations, or at least re-activate silent radiosonde stations, in the data sparse areas of Regions I, II and III which have the poorest data coverage. Make all possible effort to avoid closing of existing stations in these data sparse areas, where even a very small number of radiosonde stations can provide an essential benefit to all the users.

Who: NMSs/NMHSs, in coordination with WMO own and co-sponsored programmes, Technical Commissions, RAs, and other relevant organizations.

Time-frame: Continuous

Performance indicator: The standard monitoring indicators used in NWP (see footnote 18 in section 3.5). 

5.3.1.3. 
Aircraft meteorological stations

In the northern hemisphere, meteorological data derived from aircraft platforms, especially the automatic data produced by the AMDAR system, are an excellent complement to the data derived from the radiosonde network. This system produces vertical profile data in the vicinity of airports and single-level data when aircraft are flying at cruise levels. It has been shown though NWP impact studies that their impact on numerical forecasts has a magnitude similar to the impact of the radiosonde network. In the southern hemisphere and in the tropics the aircraft data coverage is very poor although there is some potential for developing it, preferably in a way which is optimal with existing AMDAR and radiosonde networks.

Humidity sensors have started to be used operationally on a limited number of aircraft, and it is desirable to continue this development in order to converge to systems which measure humidity as well as temperature and wind as do radiosondes. Observations of turbulence and icing are also made on some aircrafts and it is desirable to expand this capability of the AMDAR system.

Atmospheric composition measurements for several species, aerosols and volcanic ashes are also measured on some aircrafts, but more in research than in operational mode. For the future it is important to converge to a more integrated operational system which would measure all these variables, process them consistently and make them available in real-time to data users, including: Atmospheric Chemistry Models (ACM), aviation, global and regional NWP. For example, it has been shown that the numerical forecasts of weather variables can be improved by treating the ozone variable in the NWP model through the assimilation of ozone observations. 
 

Action G17

Action: Improve AMDAR coverage over areas that currently have poor coverage, especially within Regions I and III, focussing on the provision of data at airports in the tropics and southern hemisphere where vertical profiles are most needed to complement current radiosonde data coverage and its likely evolution.

Who: NMSs, NMHSs in collaboration with commercial and other airlines, Regional Associations, CBS and AMDAR Panel.

Time-scale: Continuous

Performance indicators: A number of airports where AMDAR measurements are taken and number of vertical profiles per day at each airport.

Action G18

Action: Continue the development and operational implementation of humidity sensors as an integrated component of the AMDAR system to ensure that humidity data is, processed and transmitted in the same way as wind and temperature. 

Who: NMSs, NMHSs in collaboration with commercial and other airlines and WMO commissions (CBS, CIMO) and AMDAR Panel.

Time-scale: Continuous

Performance indicators: A number of aircraft providing humidity data in real-time.

Action G19

Action: Where possible and appropriate, integrate atmospheric composition measurements into the AMDAR system, with processing and dissemination according to WIGOS standards. 

Who: Organizations involved in atmospheric measurements from aircraft platforms, NMSs, NMHSs in collaboration with commercial and other airlines and WMO commissions (CBS, CIMO, CAS) and AMDAR panel.

Time-scale: continuous

Performance indicators: A number of aircraft producing both meteorological observations and atmospheric composition measurements in real-time.

AMDAR systems for smaller General Aviation aircraft, which usually involve the deployment of a sensor package, have been tested in some areas and on a limited number of aircrafts.  However, data from these systems are not currently used in full operational mode and not made available to data users on a global basis in real time. These aircrafts tend to fly and generate level data in the middle troposphere whilst operating over short regional flights. This type of observation would be very useful for regional and local purposes and could also contribute to optimizing global data coverage, especially if priority was placed on equipping aircraft operating  on isolated islands or remote sites, where radiosonde observations are not available, e.g. deserts, islands and the Arctic.

Action G20

Action: Develop and implement operationally AMDAR systems which are adapted to small aircrafts operating at the regional scale and flying at low altitude in the troposphere.

Who: Airlines operating small aircraft, NMSs, NMHSs in collaboration with Regional Associations, CBS and AMDAR panel.

Time-scale: continuous

Performance indicators: number of small aircrafts providing AMDAR observations operationally in real-time.

Action G21

Action: Enhance and extend the capability to report observations of atmospheric turbulence and icing variables as an integrated component of the AMDAR system and in line with the requirements of the relevant programme areas and data users

Who: NMSs, NMHSs in collaboration with commercial and other airlines and WMO commissions (CBS, CIMO) and AMDAR Panel.

Time-scale: Continuous

Performance indicators: A number of aircrafts providing atmospheric turbulence and icing data in real-time.

Under Chapter 5.4 (Research & development and operational pathfinders)
5.4.4. 
Aircraft atmospheric measurements

Automated aircraft measurements of wind and temperature have been operational in meteorology for more than two decades. Measurement of humidity from aircraft platforms commenced operations around 2010 (see 5.3.1.3). 

Operational atmospheric chemistry measurements from aircraft platforms commenced around 2010 but are limited to a small number of aircraft and not integrated with the other meteorological measurements: see for example the documentation on the IAGOS project (IAGOS = Integration of routine Aircraft observations into a Global Observing System). There is still a lot of potential progress to achieve both in forecasting and atmospheric chemistry applications by: (i) Deployment on aircraft of instruments measuring atmospheric composition (and flexible enough to be installed onboard aircraft) for research purposes; (ii) The integration of some chemical measurements and current meteorological variables into a single system consistent with WIGOS requirements and with real-time dissemination.

Another source of important potential progress is the research and development actions associated with AMDAR systems for small aircraft (see Action G20 in 5.3.1.3). For example, the impact of existing data sets (derived from deployment of the commercial communications and sensor system, such as TAMDAR in the USA) on high resolution NWP models has been evaluated and compared to other observing systems such as profilers and radars. The results are encouraging: see for example Moninger et al. (2010) and Benjamin et al. (2010). The use of smaller General Aviation (GA) aircraft as a platform for AMDAR systems is problematic in that, experience has shown that, due to poor sensor exposure and/or onboard data processing issues, data quality is likely to be inferior to the conventional systems operational on larger commercial jet aircraft. For this reason, it is expected that any utilisation of these aircraft platforms may involve a sensor deployment and possibly a communication module. This will likely make the logistics and resource requirements difficult and expensive. For this reason, any development involving these aircraft would likely be limited and would require careful and considered deployment and optimisation. However, AMDAR systems for GA aircraft do have potential for contributing to the improvement of data coverage of vertical profiles of AMDAR measurements (wind, temperature, humidity, turbulence and icing) in the lower troposphere and this development should be pursued whilst taking into account the potential associated with new and developing technologies such as ADS-B and Mode S. 

�	See for example Semane et al. (2009).


�	For priorities for integrating observations of atmospheric composition into the AMDAR system, see the SoG for atmospheric chemistry and the GAW document at footnote 30) 








�Note: was action G3 of v8


�Query: Is this section best located here?  It follows the strcture of the Vision, and aircraft are based on land, but they provide observations over ocean and land
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�Note:  was action G17 of v8


�too much detail + duplication re 5.3.1.3 - reduce?





