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Acronyms

AOPC:


Atmospheric Observation Panel for Climate
CBS:


Commission for Basic System
CLIMAT:                    Code for reporting monthly climatological data assembled at land-based

                                      meteorological surface observation sites to data centers
CLIMAT TEMP:
Code for reporting monthly climatological data assembled at land-based meteorological upper-air observation sites to data centers.
GCOS:


Global Climate Observing System
GOSIC: 

Global Observing Systems Information Center
GSN:


GCOS Surface Network
GTS:


Global Telecommunication System
GUAN:

GCOS Upper-Air Network
ICSU:


International Council for Science
IOC:


Intergovernmental Oceanographic Commission
IPCC:


Intergovernmental Panel on Climate Change
RAI:


Regional Association I (Africa)
UNEP:


United Nations Einvironment Programme
UNFCCC:

United Nations Framework Convenction on Climate Change
WMO:


World Meteorological Organization
OBS:


Total Count of Observations

00Z:


Count of Observations at 23Z, 00Z and 01Z

12Z:


Count of Observations at 11Z, 12Z and 13Z

OTH:


Count of Observations at all other Hours

1.
INTRODUCTION

The experience shows an increasing demand for actual and historical data including the weather and climate extreme event data, whose importance has been recognized in various occasions by different governments and the International Panel on Climate Change (IPCC), established by WMO and UNEP to assess scientific, technical and socio-economic information relevant for the understanding of climate variability and change, its potential impacts and measures for adaptation and mitigation.

The Global Climate Observing System (GCOS) was established in 1992 by WMO, IOC, UNEP and ICSU and became one of the sources of data information for the IPCC.

CBS Lead Centers for GCOS have been designated by the World Meteorological Organization (WMO) Commission for Basic Systems (CBS) as being responsible for monitoring the performance of GCOS Networks, in particular of the GCOS Surface and Upper Air Networks (GSN, GUAN), and to support any follow-up action in designated areas of responsibility (for all WMO Regional Associations).
1.1.
The Revised Terms of Reference of the CBS Lead Centers for GCOS:
a) Diagnose problems in the GSN and GUAN by using the monitoring reports produced by the GCOS Monitoring and Analysis Centers;
b) Liaise with nominated National Focal Points for GCOS and related Climatological Data, and other responsible officials, to improve data and meta data availability and quality;
c) Co-ordinate activities with other GCOS Centers and/or other centers as appropriate;
d) Monitor and report to CBS and GCOS on actions taken, progress achieved, concerns and recommendations on a yearly basis in a time frame that corresponds to planned AOPC and CBS meetings;
e) Assist AOPC in the revisions of GSN and GUAN stations;
f) Assist the WMO Secretariat in maintaining the list of National Focal Points for GCOS and related Climatological Data.

1.2.
The Revised Terms of Reference of the National Focal Points for GCOS and Related Climatological Data:
(a) Liaise within the NMHS on GSN and GUAN issues related to data and metadata availability and quality;

(b) Inform Lead Centres on current and potential problems that might impact data and metadata availability and quality;

(c) Respond to requests from CBS Lead Centres for GCOS Data regarding data and metadata availability and quality.

2.
OBJECTIVES OF THE REPORT

· To evaluate the performance of GSN stations under Mozambique CBS Lead Center.
· To evaluate the performance of GUAN stations under Mozambique CBS Lead Center 

3.
METHODOLOGY

For the elaboration of this report, the WMO Web Site (http://www,wmo.int) and under the performance reports for to GSN and GUAN stations were used. For the performance of these stations, summaries for the period January-September 2009 and April-September 2009 for GSN and GUAN, based on the CLIMAT Bulletin reception at Global Observing Systems Information Center (GOSIC), were considered. The National Focal Points or Met Services whose countries had problems concerning the flux  of CLIMAT Bulletins were contacted.
4.
ESTABLISHMENT OF MOZAMBIQUE CBS LEAD CENTER FOR GCOS

The Mozambique CBS Lead Center for GCOS was established upon in Job training in Geneva given by Mr Richard to:

· Mr. Domingos Mosquito Patricio (27-29 November 2006); and

· Mr. Mário Basilio (20-25 August 2007).

5.
AREAS OF RESPONSIBILITIES OF THE MOZAMBIQUE CBS LEAD CENTER FOR GCOS

In Regional Association I (Africa), Mozambique shares the GSN and GUAN stations with Morocco.
The areas of responsibility of Mozambique CBS Lead Center for GCOS are GSN and GUAN Stations in Angola, Botswana , Burundi, Canary Island,  Comoros Island,  Democratic Republic of the Congo, Djibouti,  Eritrea,  Ethiopia,  Kenya, Lesotho, Malawi, Mauritius,  Mozambique, Namibia, the Ocean Islands (St. Helena Island, Ascension Island, Martin de Vivies, Iles Crozet, Iles Kerquelen), Rwanda, Seychelles,  Somalia,  South Africa, Swaziland,  Uganda, United Republic of Tanzania, Zambia, Zimbabwe.

6.
ACTIVITIES OF MOZAMBIQUE CBS LEAD CENTER
The Mozambique CBS Lead Center for GCOS together with GCOS Secretariat contacted through email some Focal Points or Met Services whose countries have problems concerning the flux of CLIMAT and CLIMAT TEMP Bulletins. In general, the examples of the contacted countries are Angola, Botswana, Comoros Island, Republic Democratic of the Congo, Djibouti, Ethiopia, Kenya, Lesotho, Malawi, South Africa, Tanzania, Zambia and Zimbabwe.
The following email addresses were used as alternative means for sending CLIMATs:

· Thigpenr@erols.com  and Thigpenr@rcn.com
· Christiana.Lefebre@dwd.de
· Tobias.Fuchs@dwd.de
· Udo.Schneider@dwd.de

Mr. Mario Basilio was nominated by WMO as the Mozambique National Coordinator for GCOS. 
6.1.
GSN Station Performance
Relaying on the GTS Centers and Global Monitoring Centers, in general the flux of CLIMAT Bulletins was improved in most of stations. 
However, it was seen that in Regional Association I (Africa), the performance of the GSN stations is still far from being very satisfactory concerning the CLIMAT flux.
The following information gives a picture of the performance of country GSN stations:

· Angola

Angola is composed by height (8) GSN stations, namely Dundo, Luanda, Waku Kungu, Lubango, Menongue Moçamedes, Mavinga and Pereira de Eça. All these stations had problems concerning the CLIMAT flux. This year (2009), no one station sent CLIMAT to the GCOS Secretariat according to Global Observing Systems Information Center. It was also seen that the same stations had few hourly observations. Concerning the CLIMAT Bulletin reception at Global Observing Systems Information Center (GOSIC), the performance of Angola GSN stations is 0%..

· Botswana

Botswana has Maun as a GSN station. For this station and the year 2009, the CLIMATs were not sent and displayed on the Performance Reports of the Global Observing Systems Information Center (GOSIC). Therefore, the performance of this station is 0%.
· Burundi
For this country, Muyinga has been registered as a GSN station. However, in 2009 this station didn’t send to GCOS Secretariat either CLIMATs or hourly and synoptic observations, according to Global Observing Systems Information Center (GOSIC). Therefore, the performance of this station is 0%.
· Canary Island

Izana and Lanzarote/Aeropuerto have been registered as GSN stations. They sent all CLIMAT Bulletins except for January. Based on CLIMATs received at GOSIC, the performance of these stations is 94%.

· Comoros Island

This country has registered Pamandzi (MAYOTTE) as a GSN station.  This station, from January to September, sent CLIMATs to the GCOS Secretariat but it missed the months of July, August and September, making a performance of 54%.

· Democratic Republic of Congo

Democratic Republic of Congo has registered Kisangani, Lodja and Manono as GSN stations.  No one of these sent CLIMATs to the GCOS Secretariat, according to GOSIC. It was also seen that the hourly and synoptic observations were also not sent. For these reason, their performance fell to 0%.
· Eritrea
Asmara is the GSN station for this country. But it didn’t send any CLIMAT to the GCOS Secretariat according to GOSIC. Even the hourly and synoptic observations were very few. Therefore, concerning the CLIMAT flow, its performance fell to 0%

· Ethiopia

Ethiopia registered Gore, Addis Ababa-Bole, Metehara and Neghelle as GSN stations. Only Gore and Addis Ababa sent CLIMATs. However, Gore missed the CLIMATs for July and August. Metehara and Neghelle didn’t send any CLIMAT. The total performance is 44%.

· Kenya

The GSN stations for Kenya are six (6), namely, Lodwar, Mandera, Kitale, Garissa, Nairobi/Kenyatta Airport and Mombassa. All these stations fell to send CLIMATs in February and July. Additionaly, Garissa didn’t send CLIMATs in March, April, June and August; Nairobi, in January April, May, June and July; Mombasa, April, June and August. The performance of all stations based on CLIMATs sent to GCOS Secretariat is 57%.
· Malawi
Only one station (Chileka) was registered as GSN, and it didn’t send any CLIMAT but it sent hourly and synoptic observations. However, its performance concerning the reception of CLIMATs at GCOS Secretariat through GOSIC is 0%.
· Mauritius

GSN stations registered for Mauritius as four (4) namely Agalega, St. Brandon, Rodrigues and Plaisance. These four stations sent all CLIMATs on time, acoording to GOSIC. Therefore, their performance is 100%.

· Mozambique

Four stations were registered as GSN stations, namely, Pemba, Quelimane, Beira and Inhambane. All these stations sent their CLIMATs to GCOS Secretariat according to GOSIC, except Pemba for August and Inhambane for March. Therefore, their performance concening the CLIMATs sent to the GCOS Secretariat is 94%.
· Namibia

Grootfontein, Gobabeb, Windhoek and Keetmanshoop we registered as GSN stations. From these stations, Grootfontein and Keetmanshoop only sent May and June CLIMATs and Windhoek, only May CLIMAT. Gobabeb didn’t send no CLIMAT either hourly and synoptic observations. Therefore, concerning the CLIMAT reception at GCOS Secretariat according to GOSIC,  the Namibia station performance is 11%.

· Atlantic Ocean Islands

St Helena is., Ascension is., Martin de Vivies Iles Crozet and Iles Kerguelen were considered as GSN stations. They reported hourly, synoptic observations and CLIMATs. Ascension is., Martin de Vivies, Iles Crozet and Kerguelen missed CLIMATs for July to September. Therefore, the performance of these island stations concerning the CLIMAT reception is 73%.
· Seychelles
Only one station (Seychelles Int. Airport) was registered as a GSN which reported all CLIMATs, making a performance of 100%.

· South Africa

Here 6 GSN stations were considered, namely, Petersburg, Upington, Kimberley, Calvinia, East London and Gough Island. These stations reported all CLIMATs, except Kemberley which missed CLIMAT for February, East London for June. These stations also reported hourly and synoptic observations. Concerning the CLIMAT reception at GCOS Secretariat according to GOSIC, the performance of these stations is 96%.

· United Republic Of Tanzania

In Tanzania, Tambora Airport, Dodoma, Dar-Es-Salaam and Songea have been considered as GSN stations. These stations sent their CLIMATs in all months except in April, June and September. They sent also hourly and synoptic observations. Based on CLIMATs received at GCOS Secretariat, the performance of these stations is 75%.
· Zambia

The Zambia GSN stations are Mwinilunga, Kasama, Chipata, Mongu, Lusaka City Airport Livingstone. The CLIMATs were sent only by Mongu and Livingstone in January, February and January, February, March, August, respectively. The CLIMATs were not received by the remaining stations. It was also found that these stations reported few hourly and synoptic observations. Based only on received CLIMATs, the performance of these stations is 13%.

· Zimbabwe
Harare and Chipinge belong to GSN stations and they didn’t send the CLIMATs, .Chipinge sent less hourly and synoptic observations than Harare. Based on CLIMATs received at GCOS Secretariat according to GOSIC, the performance of these stations is 0%.

In descending order, the performance of GSN stations can be synthesized by the table 1.

Table 1.
The performance of GSN stations based on the receiption of CLIMAT Bulletins at GOSIC.
	Rank
	Country
	Percentage (%)

	1
	Mauritius
	100

	2
	Seychelles
	100

	3
	South Africa
	96

	4
	Canary Island
	94

	5
	Mozambique
	94

	6
	United Republic of Tanzania
	75

	7
	Atlantic Ocean Islands
	73

	8
	Kenya
	57

	9
	Comoros Island
	54

	10
	Ethiopia
	44

	11
	Zambia
	13

	12
	Namibia
	11

	13
	Angola
	0

	14
	Botswana
	0

	15
	Burundi
	0

	16
	Remocratic Republic of Congo
	0

	17
	Eritrea
	0

	18
	Malawi
	0

	19
	Zimbabwe
	0


6.2.
GUAN Station Performance

The number of GUAN stations is less than that of GSN stations.

The following information is based on a summary analysis for each country GUAN station. From table 2 it was found that the South African and Atlantic Ocean stations reported more information related to CLIMAT TEMPs than others. The GUAN station from the United Republic of Tanzania didn’t send any CLIMAT TEMP.
Table 2.
The performance of GUAN stations related to the CLIMAT TEMP sending.
	Country
	GUAN Station name
	OBS
	00Z
	12Z
	OTH

	Ethiopia
	Addis Ababa-Bole
	43
	0
	24
	19

	Kenya
	Nairobi/Dagoretti
	75
	74
	0
	1

	Mauritius
	Vacoas
	84
	0
	0
	84

	Namibia
	Windhoek
	88
	0
	78
	10

	Atlantic Ocean Islands
	St Helena Is.
	88
	0
	82
	0

	
	Ascension Is.
	80
	0
	16
	64

	
	Serge-Frolow
	122
	0
	122
	0

	
	Martin de Vivies
	121
	0
	121
	0

	
	Iles Kerguelen
	121
	0
	121
	0

	Seychelles
	Seychelles Inter Airport
	90
	89
	1
	0

	South Africa
	Durban Intnl Airport
	237
	118
	4
	115

	
	Cape Town Intnl Airport
	207
	104
	14
	89

	
	Gough Island
	109
	55
	42
	12

	
	Marion Island
	220
	108
	0
	12

	Canary Island
	Tenerife-Guimar
	230
	112
	118
	0

	Uinted Republic of Tanzania
	Dar Es Salaam Int
	0
	0
	0
	0

	Zimbabwe
	Harare (Belvedere)
	23
	1
	3
	19


OBS=
Total Count of Observations
00Z=
Count of Observations at 23Z, 00Z and 01Z
12Z=
Count of Observations at 11Z, 12Z and 13Z
OTH=
Count of Observations at all other Hours

7.
CONCLUSIONS
7.1.
GSN Stations
Although the difficulties, the performance of the GSN stations relating to flux of CLIMAT Bulletins has been improved. However, the efforts should be continued. Figure 1 shows the percentage of CLIMATs received at GOSIC for each country. According to this figure, Mauritius and Seychelles were the best. However, any CLIMAT Bulletin was received at GOSIC from Angola, Botswana, Burundi, Democratic Republic of Congo, Eritrea, Malawi and Zimbabwe.
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Figure 1.
The performance of GSN stations (%) based on the receiption of CLIMAT Bulletins at GOSIC. 
7.2.
GUAN Stations
Although the GUAN stations were few compared to GSN stations, all of them reported CLIMAT TEMP Bulletins, except Dar Es Salaam which didn’t report any CLIMAT TEMP (Figure 2). From this Figure is seen that Cape Town, Marion Island, Marion Island and Tenerife​Guimar showed the highest count values (220-237). 
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Figure 2.
The performance of GUN stations (%) based on the receiption of CLIMAT TEMP Bulletins at GOSIC. 
8.
CONSTRAINTS AND ALTERNATIVE MEANS
8.1.
Constraints

Concerning the flux of both CLIMAT and CLIMAT TEMP Bulletins the following can be appointed as the main constraints:

· GTS problems

· Inappropriate headings of Bulletins

· The delay of Bulletin sending

· Shortage of consumables or equipment deficiency for GUAN stations 

· Some countries still don’t have national Focal Points for GCOS, such as Burundi, Democratic Republic of Congo, Eritrea, what may impose difficulties to contacts.

8.2.
Alternative Means
The emails have proved to be alternative means of sending CLIMAT and CLIMAT TEMP Bulletins.
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