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Summary and Purpose of Document


This document provides a summary of actions relevant to the AMMA Project in Region I 
ACTION PROPOSED


The Meeting is invited to take into consideration the information provided in this document when discussing the appropriate agenda items.
________________

A summary of a Report on the status of the implementation of the AMMA network
(2008 and 2009)
G.20 : More profiles in the tropics

Comments: The radiosonde stations in the AMMA network have achieved unprecedented levels of data acquisition and transmission from the region. Alongside this success is the recognition that extraordinary levels of investment in the measurements in West Africa – to the extent of millions of Euros per year – are not being used for the benefit of Numerical Weather Prediction (NWP) through the failure of data communication systems. In particular the Global Telecommunications System (GTS) is currently failing to achieve its purpose in West Africa.
The success of the AMMA EOP upper-air observing programme has been measured by a network-wide success-rate of 88% (the percentage of planned soundings reaching the ECMWF in time for data assimilation. Much of this success came from the close cooperation of operational agencies making the soundings with agencies receiving the data for assimilation and research scientists, who all have strong personal and scientific motivation to increase the data reception rates. In the post EOP years, this close AMMA-related cooperation and management has declined: the great interest is to see what effect this decline in management effort has made to the network performance.

Update: The distribution of stations is summarised in Figure 1.

Due to internal strategic developments, sounding frequencies on the ASECNA stations at N’Djamena (Chad) and Bangui (Central African Republic) have increased to 2 soundings per day in 2008. 

Support for additional soundings (consumables; sondes, balloons and gas) ceased in 2007, meaning that all stations were reliant on their local meteorological services for the provision of these consumables. 

Industrial action at Tamale (Ghana) has led to long-term interruption of soundings there. 

Routine monitoring of data reception has continued at the ECMWF. The results are summarised in Table 1 and Figures 2 and 3.
Figure 2 shows that the total number of soundings received by the ECMWF from the region has increased since the pre-EOP period. For 2005 (in which no major changes in the network were implemented) the mean daily number of soundings received was 14.2: in the first 6 months of 2009 this figure was 18.1, representing an increase of 27%. Figure 2 does not show any evidence of a systematic decline in the post-EOP period: while there was a decline in 2008, this appears to have been overcome, and the higher levels of data collection seems to have been consistent over the final 12 months of the study period.

Figure 3 shows the data reception success rates at ECMWF. It can be seen  that the success rates for data reception over the whole network (blue line) fell rapidly in 2008, reaching a minimum in May 2008, from which time success rates have recovered to values which are comparable with (for the whole network) pre-AMMA times. We can interpret these results in more detail by consideration of some operational factors:
· None of the four new AMMA stations made significant numbers of soundings in 2009 (see Table 1). If we discount these stations from the statistics, then the data reception has improved since May 2008 to values of up to 75% (April 2009) which is markedly better than the 2005 results (peaking at 68.6%). It should be borne in mind that the new stations did not appear in the 2005 statistics as they were mostly not yet operational (there were few “planned soundings” from these stations in 2005). 

· The minimum data reception of 37.7% in May 2008 was in part caused by a gross GTS failure, which meant that no sondes appear to have been routed through Niamey (a regional GTS hub affecting a number of stations) from 21-30 May. The low transmission rates are therefore comparable with other GTS failures in January 2006 and August 2006. The failure in May 2009 should be regarded as particularly significant, since this is the period of the monsoon “pre-onset” when the analysis of humidity fluxes is likely to be particularly important.

· Data reception numbers as well as rates were especially good in the summer, monsoon season of 2007. This is probably because the additional AMMA soundings planned in this period were deployed at the most reliable stations.

· The planned sounding frequencies at Bangui and N’Djamena increased to 2 sondes per day in 2008. This means that these two stations have become more significant in the statistics. The relatively poor performance of Bangui has been particularly noticeable.

· The poor data success rates in early 2008 were compounded by problems at some stations which have subsequently recovered (Abidjan, Bamako, Dakar, N’Djamena, Tambacounda and Tombouctou, in Table 1). This observation re-emphasises the fact that the coincidence of technical, supply or communications failures at individual stations can have an impact on the data collection rates from the whole region.

Issues: After recent AMMA investment and refurbishment, the network has shown evidence that it can support itself effectively, recovering from problems such as the decline in sounding rates in the winter of 2007/08. However, the network remains vulnerable to technical failures, especially in communications (May 2008), and recovery from problems at any one station can be very slow. The poor performance in 2007/08 was linked to reduced data reception from a specific set of stations, and in each case it took several months for the reception rates to recover. We consider that in the EOP years, such problems would have been identified more rapidly by the AMMA radiosonde management team, and solutions pressed forward more swiftly.
Of the long-standing (pre-AMMA) stations, the following have shown poor performance in the last months of this study period: Bangui, Douala (a GCOS station), N’Djamena, Ngaoundere and Sal. These problems are a cause for concern.

Radiosoundings have continued at the four new stations (Abuja, Cotonou, Parakou and Tamale) through most of 2008 (see Table 1). Abuja, in particular, enjoyed a remarkable 100% record from November 2007 to June 2008, and was one of the most successful radiosonde stations in Africa (and indeed, the world) in this period. Unfortunately, none of these four stations made soundings in 2009, except for activity at Abuja in May 2009. In most cases we assume that supplies of consumables have caused this problem, although industrial action at Tamale could also be an issue. Further efforts are required, to reactivate operations at these four important sites in the monsoon inflow zone.

New actions:  Still the AMMA network monitoring results showed that the primary problems remain a regular and sustainable supply of consumables and communications; also at some sites the producing hydrogen generators are faulty. 

Consequently CBS should reconsider returning back the management of the AMMA network to the original management group coordinated by AMMA Europe in order to ensure good supply for consumables, communication and the maintenance of the deficient infrastructures  
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	STATNAME
	ID
	Jan-08
	FEB
	MAR
	APR
	MAY
	JUN
	JUL
	AUG
	SEP
	OCT
	NOV
	DEC 
	Jan-09
	FEB
	MAR
	APR
	MAY
	JUN
	Max
	2009

mean

	Abidjan
	65578
	60
	69
	6
	0
	15
	68
	77
	76
	77
	71
	93
	94
	97
	54
	98
	92
	92
	77
	98
	85

	Abuja
	65125
	100
	100
	100
	100
	100
	100
	94
	87
	97
	84
	17
	0
	0
	0
	0
	0
	42
	0
	100
	7

	Agadez
	61024
	84
	72
	77
	80
	71
	100
	74
	65
	0
	0
	0
	0
	39
	93
	90
	90
	100
	100
	100
	85

	Bamako/Senou
	61291
	53
	43
	11
	55
	47
	33
	0
	0
	0
	11
	98
	89
	92
	88
	98
	93
	95
	95
	98
	94

	Bangui
	64650
	71
	67
	55
	53
	0
	20
	32
	37
	25
	32
	28
	26
	26
	21
	21
	37
	10
	17
	71
	22

	Cotonou
	65344
	19
	14
	39
	27
	0
	27
	48
	39
	87
	58
	0
	0
	0
	0
	0
	0
	0
	0
	87
	0

	Dakar/Yoff
	61641
	81
	74
	66
	77
	58
	90
	84
	98
	93
	90
	98
	97
	98
	102
	98
	102
	100
	98
	102
	100

	Douala_R.S.
	64910
	58
	66
	53
	40
	0
	13
	27
	31
	17
	8
	13
	11
	15
	5
	8
	15
	5
	12
	66
	10

	N'Djamena
	64700
	8
	0
	0
	8
	0
	37
	71
	73
	85
	95
	83
	87
	87
	89
	3
	70
	95
	62
	95
	67

	Ngaoundere
	64870
	45
	90
	94
	77
	100
	97
	97
	97
	67
	90
	83
	97
	71
	100
	100
	100
	32
	7
	100
	68

	Niamey
	61052
	73
	69
	65
	72
	60
	87
	92
	85
	82
	68
	97
	94
	100
	96
	94
	88
	100
	100
	100
	96

	Nouadhibou
	61415
	77
	55
	74
	70
	61
	87
	77
	94
	83
	58
	63
	0
	52
	100
	100
	87
	87
	87
	100
	85

	Nouakchott
	61442
	77
	72
	77
	80
	55
	93
	84
	103
	7
	0
	0
	0
	55
	86
	94
	93
	97
	67
	103
	82

	Ouagadougou
	65503
	77
	66
	68
	77
	61
	0
	19
	81
	60
	87
	90
	87
	87
	100
	100
	93
	100
	100
	100
	97

	Parakou
	65330
	0
	14
	77
	67
	3
	13
	42
	35
	33
	39
	27
	0
	0
	0
	0
	0
	0
	0
	77
	0

	Sal
	08594
	58
	0
	0
	20
	0
	0
	3
	58
	67
	68
	67
	61
	42
	46
	35
	7
	32
	20
	68
	30

	Tamale
	65418
	16
	34
	0
	0
	0
	0
	3
	55
	13
	0
	0
	0
	0
	0
	0
	0
	0
	0
	55
	0

	Tamanrasset
	60680
	100
	100
	100
	100
	98
	97
	97
	100
	100
	90
	100
	100
	102
	95
	102
	93
	100
	95
	102
	98

	Tambacounda
	61687
	42
	55
	71
	33
	48
	63
	26
	65
	77
	35
	53
	81
	97
	100
	97
	100
	100
	97
	100
	98

	Tessalit
	61202
	0
	0
	0
	0
	0
	0
	0
	0
	0
	84
	0
	0
	0
	0
	0
	0
	0
	0
	84
	0

	Tombouctou
	61223
	35
	45
	48
	37
	39
	63
	71
	48
	97
	100
	97
	87
	90
	86
	97
	97
	100
	97
	100
	94


Table 1: ECMWF data reception success rates for the “AMMA” radiosonde stations, January 2008 to June 2009.
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Figure 1: Summary of radiosonde stations in the region, and their activity (reproduced from Parker et al. 2008). ‘Tamba’ is Tambacounda and ‘Ouaga’ is Ouagadougou. Shapes denote the status: circles represent established stations, diamonds the new AMMA stations, squares reactivated stations (or those reconnected to the GTS), and triangles stations which operated temporarily in 2006. Colour indicates the planned operational frequencies in 2006: white are operational (1/day) with no GTS communications, black indicates 1/day, orange 2/day, green 4/day (Tamanrasset) or variable (Dano), and red achieved 4/day during SOPs 1-3, with 8/day during IOPs. 
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Figure 2: Monthly mean TEMP messages (in units of sondes per day) received at the ECMWF from the AMMA stations listed in Table 1, from January 2005 to June 2009.
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Figure 3: Data reception success rates at the ECMWF, as a fraction of planned soundings, for the period January 2005 to June 2009. The blue line shows the rate for all stations, while the red line excludes the four new “AMMA” stations at Abuja, Cotonou, Parakou and Tamale.

