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1. The E-AMDAR programme has performed well and fulfilled, or exceeded most of its target and produced meteorological data of high quality.

2. The ash cloud from the eruption of the volcano Eyafjallajökull in Iceland caused a fast decline in the number of observations from the 14th of April. However, there was a quick recovery from the 20th of April back to normal amounts. In the middle of the period the total number of observation was close to zero due to the severe flight restrictions over large part of Europe. 

3. Several improvements have been implemented on the optimisation systems with cooperating airlines.
4.
Large scale tests have been carried out with the fleet of 150 Airbus aircraft of EasyJet.

5.
Funds have been secured for an Extended Humidity Trial with six additional WVSS-II sensors.

6.
The project Collaborative Meteo Concept Validation (COMET), under the European Clean Sky Programme, was successfully carried out together with French and German partners and in cooperation with Airbus.

PROGRESS/ACTIVITY REPORT

Current Status:
1. Introduction

The Swedish Meteorological and Hydrological Institute (SMHI) has the responsibility for running the E-AMDAR Programme on a contract with EIG-EUMETNET, the Economical Interest Group between 26 European NMHS:s.  Recently the contract was extended until 31st December 2012.

This report covers the activities since the WMO AMDAR Panel meeting in November 2009 or in other words more or less the fourth year of the current contract.
2. Operational Activities

The performance of the data acquisition has in general been very good and reliable, and the Programme has delivered high quality data with excellent timeliness. This is summarized in the table below. 

E-AMDAR is required to provide services to individual Members as well as research programmes etc. The volume of these extra services has increased during the years. Therefore the table makes a distinction between Gross (i.e. the total numbers of observations, profiles etc) and Net (i.e. the volume of observations, profiles etc financed by the EUCOS budget only).

	EUCOS Objectives for E-AMDAR                                         
	2007
	2008
	2009 ACTUAL

(Gross)
	2009 ACTUAL

(Net)

	Number of airports in EUCOS area observed daily
	130
	140
	120
	118

	Number of 3 hourly observed airports
	38
	40
	38
	34

	Total daily number of profiles within EUCOS area
	760
	780
	883

(911 M-F/813 WE)
	775

	Data over Sensitive EUCOS Areas
	26%
	27%
	35.6%
	30.6%

	WWW contribution
	11%
	12%
	12.5%
	11.5%

	Annual number of E-AMDAR funded observations 
	12M
	12M
	16.38M
	13.1M

	Total number of E-AMDAR aircraft equipped with development WVSS-II units
	3
	3
	3
	3

	Timeliness T + 50
	90%
	90%
	94,7%
	94,7%

	Timeliness T + 100
	95%
	95%
	97,5%
	97,5%


The only targets that were not reached in 2009 were those for daily airports and 3-hourly airports. However, with the addition of Finnair during early 2010 and improvement in the flight programmes of various airlines, as a result of some improvement of the global economical situation, these targets are now met. In the second quarter of 2010 the gross figures were 142 for daily airports and 45 for the 3-hourly airports.

At some occasions during the period airlines were subjected to industrial actions. On the 22nd of February Lufthansa Pilots had a strike that affected the total number of observations. As the strike was short the data loss was small, but the flexibility of E-AMDAR made it possible to configure fleets from Air France, Finnair and KLM to report at German hub airports. In a similar way Lufthansa and SAS fleets were configured to report London Heathrow airport during British Airways strikes on 22nd and 26th of March.
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Figure 1a – the normal situation 15 February with Lufthansa observations in Germany. Figure 1b – Supporting observation by Air France, Finnair and KLM in the 24 hr period 22-23 February. The red dots are observations by LH Cargo and LH CityLine which were not included in the strike. (Courtesy of the E-AMDAR Portal)

The major problem during 2010 was of course in April with the ash cloud incident caused by the eruptions of the Eyjafjallajökull volcano in Iceland.
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Figure 2. Picture taken 14 April. Courtesy of Boston globe.

The E-AMDAR data coverage of Europe on a normal day is shown in Figure 3, and in addition to this flight level data are collected over the Atlantic, Africa, Asia and Siberia in support of EUCOS and WMO World Weather Watch requirements.
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Figure 3. E-AMDAR data coverage of Europe on a typical 24 hour period, 14/08:00 to 15/08:00UTC April just before observations started to decrease. During the period, 1150 profiles had been collected (globally). (Courtesy of the E-AMDAR Portal)
Before the volcanic eruptions started, about 1100 – 1200 profiles were collected at airports globally.  The daily number observations quickly decreased as seen in Figure 4.  Figure 5 shows that all airlines suffered an almost complete decline although, depending on routes and time tables, the speed of the decline and recovery varied slightly between the airlines.
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Figure 4. The total number of daily observations in April. (Courtesy of the E-AMDAR QeV Centre)
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Figure 5. The total number of daily observations per airline during April. (Courtesy of the E-AMDAR QeV Centre)
As departures and arrivals at European airports almost came to a standstill this also affected observations at cruise levels by the long haul fleets over data sparse areas. 

On 17th -18th April the total number of profiles was down to 20 with 5 of these outside the EUCOS area. The E-AMDAR global data coverage on a typical 24hour period compared with a similar period during the volcanic incident are shown in Figure 6 and Figure 7 respectively.
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Figure 6. The E-AMDAR global coverage on a typical day – 1300/30th June – 1300/1st July UTC. (Courtesy of the E-AMDAR Portal)
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Figure 7. The E-AMDAR global coverage on 1800/17th – 1800/18th April UTC. (Courtesy of the E-AMDAR Portal)
The recovery was quick once the air traffic was allowed to go back to more or less normal operations. On the 20th-21st April 636 profiles were recorded and on 22 April 1265 profiles were recorded. 

It should be pointed out that there is a very positive co-operative atmosphere between the participating airlines and E-AMDAR. During this event they were all very helpful and made ad hoc arrangements with their optimization systems so that observations were collected whenever possible. A very good example of this is Finnair. Currently their long haul fleet is not included in the co-operation agreement due to an unresolved contractual detail. Finnair contacted E-AMDAR and offered to activate their long haul fleet temporarily and this contributed additional observations from the Helsinki airport and flight level data over Siberia when flights were possible!

During the event the total number of observations were reduced from 55 392 with 591 aircraft on the 14th April to 758 observations from 20 aircraft and then again up to 60 519 observations from 656 aircraft on the 22nd April. The unusually high number on the 22nd was due to a combination of airlines increasing their operations – in an effort to return to normal scheduling and some ad hoc optimizations still in place.

The timeliness of data remained excellent, with more than 50% of data are processed to GTS within 15 minutes after observation. This was also true during the volcanic ash incident. 

The volcanic ash incident demonstrated very clearly the dependence of E-AMDAR on third parties, i.e. the airlines. Fortunately the loss of data lasted only one week, but that was bad enough.
3.
Co-operation with WMO AMDAR Panel
E-AMDAR has continued to provide data in support of the WMO WWW Programme in accordance with the WMO priorities agreed in co-operation with the WMO AMDAR Panel. Also during 2009 and 2010, E-AMDAR aircraft have been configured to report in global support of WWW on the following:

· Routes from Europe to northern and central Africa;

· Routes from Europe to South Africa

· Routes from Europe to South America;

· Routes from Europe to Middle East;

· Caribbean region

· Routes from Europe to and over Canada;

· Routes over Siberia and the Arctic. 

· Routes to the north of the Himalayas

During 2009, the E-AMDAR global data contribution to WWW was 12.5% of the total number of E-AMDAR observations (exceeding the EUCOS objective 12%).

The agreement between E-AMDAR and the South African Weather Service concerning delivery of AMDAR data from the southern part of Africa has been renewed for the period until 31 December 2012. A similar agreement with the India Department of Meteorology concerning targeted data from Indian airports will be signed in the nearest future.
The E-AMDAR Technical Coordinator has participated in WIGOS AMDAR Meetings to discuss metadata database development, new AMDAR BUFR Templates and amendments to the industry standard AMDAR software specification (ARINC620). The E-AMDAR Technical Coordinator is also involved with the newly formed CBS ET-AIR group as an invited expert.
4.
Support to other Programmes or Projects
When required E-AMDAR is supporting various research programmes with the provision of additional data. 

The Programme continues to support SAS with a high volume of profiles (up to 150-200 per day) at Stockholm-Arlanda airport for the SAS Green Landing Project.

Development and other Activities:
1.
Following the successful negotiations with Finnair in November 2009 the Data License Agreement was signed on 22nd of February and the corresponding fleet of 28 Airbus 320 was activated the same day contributing valuable data from several domestic and some other European destinations.. The airline is willing to include also the long distance fleet which will provide cruise level data on routes to several Asian destinations.

2.
Following discussions with EasyJet and the data link service provider ARINC their fleet of more than 150 Airbus 320 was activated for an extended trial to deliver observations at UK airports, mainly for Met Office national requirements and some selected European hub airports. The second phase testing of EasyJet fleet with optimization for observations at selected UK airports in support of Met Office mesoscale model was carried out 7th April-10th May and with a very good result. There are still some contractual issues to finalize with ARINC and EasyJet. Whilst negotiations continue only four of the equipped aircraft are activated for daily observations.

3.
As British Airways is removing its Boeing 757 fleet from active service the observations from UK airports have been gradually decreasing. In order to compensate for this a software development for their Airbus 320 fleet has been ordered and this fleet will be activated during the second half of 2010. Testing the software on the two A318 aircraft based at London City commenced during March (these aircraft “stop-over” at Shannon enroute to New York and therefore provide “daily” reporting in southwest Ireland).

4.
AMDAR software was rolled out on SAS Norway based Boeing 737NG fleet in late January.2010 This has increased the observations at several Norwegian airports as well as at Reykjavik Keflavik airport.

5.
Further development of optimization system E-ADOS has also been implemented. This makes it possible to change by remote access the vertical resolution in the profiles for individual airports or individual aircraft. It is also possible to optimize KLM aircraft. Another improvement is the elimination of profiles that are unwanted i.e. too close in time.

6.
The Air France optimization system was upgraded to allow airport configuration for a selected time period. This will greatly simplify provision of observations for specific cases e.g. DTS.

7.
The three WVSS-II humidity sensors that are operated on 3 Lufthansa A319 will be replaced with the version 3, but the airline has not technical capacity to do it until early 2012. The version 3 sensor has been tested in climate chamber by an independent research institute with excellent result. Preparations are now in progress for testing the sensor on the FAAM research aircraft from UK, starting in October 2010. 

8.
Members of E-AMDAR Technical advisory group have been working together with partners in France and German in the project Collaborative Meteo Concept Validation (COMET) under the Clean Sky Programme (in the 7th Framework Research Programme of the European Union). The task was to validate a proposal from Airbus for a met data reporting system that would include humidity capability. Evaluation reports were produced and then presented at a workshop for representatives from airlines, ANSPs, ATCs etc to get feed back from stakeholders. The COMET project was successfully finished to the satisfaction of Airbus.
Future Plans:
1. The Extended Humidity Trial involving the WVSS-II (version 3) sensor has the highest priority. The three version 2 sensors which are tested on Lufthansa A319 aircraft since 2007 will be replaced by the new sensors during early 2012. The EUMETNET Assembly approved plans and budget for purchase of another six WVSS-II during 2011 for integration on Lufthansa aircraft during 2012. The decision also included an option for purchase of yet another six sensors in 2012 for later installation.
2. Development of AMDAR software for CRJ900 regional jet as funds allow.
3. Possible integration of one or more airlines for data collection in under-sampled areas in order to fulfill requirements on the E-AMDAR Programme.

_____________

