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	Summary and Purpose of Document

This document provides information on the status of the surface-based components of the GOS in Region II.




ACTION PROPOSED
The meeting is invited to note the information contained in this document for discussion under the appropriate agenda items.

_____________
Status of GOS in Region-II
1. Introduction

This document presents a summary about the status of the surface-based component of the Global Observing System (GOS) in Region II. The report is mainly based on the information sought from the national meteorological agencies of member countries and information/data available at ftp://ftp.wmo.int.  The information could not be received from all member countries. Based on the inputs received it can be concluded that since 2006 there is an increase in the Regional Basic Synoptic Network (RBSN) and Regional Basic Climate Network (RBCN) in RA-II. Many countries have also increased the network of Automatic Weather Stations (AWS) and Automatic Rain Gauge Stations (ARGs). These networks might become part of RBSN/ RBCNs or at least they can be considered an augmentation of conventional RBSN or RBCN.  Few countries have taken up modernization of surface and upper air observational networks and hence significant improvement in the GOS is expected in RA-II in coming years.
2. Regional Basic Synoptic Network (RBSN)
As on June 2010, the RBSN comprises of 1355 surface stations. Overall, there has been an increase of stations in the RBSN during the decade.  RBSN in RA II constitutes 30% of global total (4406 stations). The total numbers of stations in RBSN have increased from 1312 in 2006 to 1355 as on June 2010. 
Table 1

	Year

	Total number of stations in RBSN
	Making the complete observing programme, at least 8 observations per day (0000, 0300, 0600, 0900, 1200, 1500, 1800 and 2100.
	Making observations at main hours (0000, 0600, 1200 and 1800 UTC)
	Making some observations daily
	Stations not yet established or otherwise non-operational

	2002
	1234
	1126
	91
	43
	3
	51
	4
	14
	1

	2004
	1234
	1118
	91
	43
	3
	55
	4
	18
	1

	2006
	1312
	
	
	
	
	
	
	
	

	June 2010
	1355
	
	
	
	
	
	
	
	


Availability of SYNOP reports at MTN centres from RBSN stations in RA II (source: AGM-IWM-SMM)

Table 2

	July 2009
	Oct 2009
	Jan 2010
	Apr 2010
	Average

	85%
	90%
	88%
	89% 
	88%


3. Upper air Stations
There are 275 radiosonde stations and 305 are radiowind stations in the RBSN that constitute the upper-air observation program.  The network of radiosonde stations decreased from 281 in the year 2006 to 275 as on June 2010. The radiowind stations (which includes radiosonde stations), however, increased from 303 in 2006 to 305 in 2010. 
Table 3
	Year


	Total number of stations  in the RBSN
	1

Number of stations making observations at the two main standard hours per day
	2

Number of stations making at least one observation at the main standard or at intermediate hours per day
	3

Number of stations not yet established or otherwise non-operational (silent)

	
	W
	R
	W
	R
	W
	R
	W
	R

	2002
	327
	294
	250 (76%)
	241 (82%)
	37 
(11%)
	42 
(14%)
	40
(3%)
	11 (4%)

	2004
	328
	295
	251 (77%)
	242 (82%)
	37 
(11%)
	42 
(14%)
	40
(12%)
	11
(4%)

	2006
	303
	281
	
	
	
	
	
	

	2010
	305
	275
	
	
	
	
	
	


Availability of TEMP reports at MTN centres from RBSN stations in RA II (source: AGM IWM-SMM)

Table 4

	July 2009
	Oct 2009
	Jan 2010
	Apr 2010
	Average

	79%
	81%
	80%
	79% 
	80%


As per WWW monitoring report availability of SYNOP and TEMP reports from RBSN stations at MTN centres during July 2009 IWM/SMM monitoring for RA II was 86% and 79% respectively which is better than corresponding global value of 80% and 69% respectively.  
4. Regional Basic Climate Network (RBCN)
The current RBCN list includes 669 CLIMAT stations, 176 CLIMAT TEMP stations (as of June 2010), among which, there are 261 GSN stations and 32 GUAN stations.

Table 5
	Year


	Total number of stations in the RBCN
	Total number of stations in the RBCN

	2002
	593
	194

	2004
	593
	194

	2006
	658
	181

	2010
	669
	176


The availability of CLIMAT reports from RBCN stations at MTN centers during July 2009 IWN.SMM monitoring for RA II was 83% which is better as compared to global total of 69%. 

Availability of CLIMAT reports at MTN centres from RBCN stations in RA II(source:AGM-IWM-SMM)

Table 6

	July 2009
	Oct 2009
	Jan 2010
	Apr 2010
	Average

	83%
	88%
	85%
	83% 
	85%


5. GCOS Surface Network (GSN) and GCOS Upper-Air Network (GUAN)
At present the GCOS Surface Network (GSN) of Region II includes 261 surface stations while GCOS Upper Air Network (GUAN) includes 32 stations. There has been marginal decrease in GSN from 263 stations in 2006 to 261 as on date.  There is no change in number of stations in GUAN since 2006. The distribution of surface stations is fairly uniform. However, considering the geographical extent of RA II the current upper air network is very poor with many countries having no contribution to GUAN.  
Table 7
	
	
	

	Region II
	Number of GSN stations
	Number of GUAN stations

	 
	June 2010
	June 2010

	Afghanistan
	1
	0

	Bahrain
	1
	0

	Bangladesh
	0
	0

	Bhutan
	0
	0

	Cambodia
	0
	0

	China
	33
	7

	Democratic People’s Republic of Korea
	1
	0

	Hong Cong, China
	0
	1

	India
	21
	0

	Iran
	7
	1

	Iraq
	1
	0

	Japan
	13
	6

	Kazakhsthan
	13
	0

	Kuwait
	1
	1

	Kyrgystan
	2
	0

	Macau
	0
	0

	Maldives
	1
	1

	Mongolia
	10
	0

	Myanmar
	3
	0

	Nepal
	1
	0

	Oman
	3
	0

	Pakistan
	6
	1

	Qatar
	0
	0

	Republic of Korea
	3
	1

	Russian Federation
	111
	10

	Saudi Arabia
	6
	1

	Sri Lanka
	4
	0

	Tajikistan
	2
	0

	Thailand
	6
	2

	Turkmenistan
	5
	0

	United Arab Emirates
	1
	1

	Uzbekistan
	3
	0

	Vietnam
	2
	0

	Yemen
	
	0

	Total
	261
	32


According to availability of SYNOP, TEMP and CLIMAT reports from GSN/GUAN and RBSN/RBCN stations, 97% of SYNOP, 90% of TEMP and 84% of CLIMAT stations reported at MTN centres during the July 2009 IWM/SMM monitoring.
6. RA-II silent stations
The Annual Global Monitoring exercise for the RBSN revealed that 53 SYNOP stations, 18 TEMP stations in Region II are silent. The list of silent stations in Region II, according to the 2009 monitoring exercise is shown in the following table.

Table 8
	Region II Silent Stations
	SYNOP

53
	TEMP

18
	CLIMAT

64

	Afganistan
	13
	1
	4

	Bangladesh
	-
	-
	6

	Combodia
	-
	1
	2

	China
	-
	1
	4

	Bahrain
	6
	-
	-

	India
	1
	1
	8

	Iran
	1
	-
	4

	Iraq
	3
	1
	7

	Kazakhstan
	-
	-
	3

	Kuwait
	-
	-
	1

	Maldives
	-
	-
	2

	Mongolia
	-
	3
	-

	Myanmar
	-
	5
	5

	Nepal
	4
	-
	-

	Oman
	2
	-
	-

	Russian Federation (in Asia)
	3
	-
	-

	Saudi Arabia
	8
	-
	3

	Sri Lanka
	-
	-
	1

	Tajikistan
	5
	2
	7

	Turkmenistan
	-
	2
	-

	Vietnam
	1
	-
	3

	Yemen
	6
	1
	4


7. AMDAR

The existing programmes in China, Japan and Republic of Korea are continuing to expand their AMDAR coverage both domestically as well as internationally. National Meteorological Agencies which have expressed an interest, or are actively working towards implementing their own AMDAR programme include India, Iran, Pakistan, Thailand, Russian Federation, Hong Cong and United Arab Emirates.  Apart from supporting aviation weather forecasting few countries are also using the AMDAR data for near real-time wind shear detection and reporting.  High-resolution AMDAR data from departure flights, with one wind observation available every 4 seconds during the first minute after departure, are utilized for identification of wind shear.  The AMDAR data received from the aircraft are normally disseminated on GTS in BUFR and/or FM42 format to facilitate smooth transition from the use of character-based code form to table-driven code form.  
8. Network of Automatic Weather Stations (AWS):  Network of AWS is expected to increase significantly in RA II in coming years. 
Table 9
	Country
	Network of AWS  (2006)
	Network of AWS  (2010) 
	Remarks

	Maldives
	20
	20
	

	Hong Kong, China
	63
	78
	Expected to 80 stations by 2012

	Kuwait
	25
	25
	

	Macao, China
	14
	13
	3 stations operated by Macao International Airport

	India
	125
	405 
 (till June 2010)
	The network expansion is being done in phased manner. In the first phase a network of 550 AWS and 1350 Automatic Rain Gauge Stations is being established and in the second phase the network will be further strengthened with 400 Synoptic AWS and 2000 Automatic Rain Gauge Stations. 

	Bangladesh
	2
	1
	35 AWS are planned for installation by 2012.


9.
Achievements, Issues and Recommendations
Achievements

· Most of the countries have made progress in installation of additional automatic weather stations. The network of AWS in RA II is expected to increase significantly in near future and hence RBSN and RBCN.
· The number of surface stations in RBSN has increased by 43 stations since 2006. 

· The number of reports from RBSN has increased 
· The numbers of reports CLIMAT has increased.
· The number of stations GUAN has been the same since 2006.

Issues

· There has been a decrease in the CLIMAT TEMP stations over the year.
· The Region has high percentages of silent CLIMAT stations. 

· There has been a marginal decrease in the GSN.
· Limited resources are available to few National Meteorological Agencies. 

· The lack of reception of reports at MTN may be attributed to problems with communication channels in addition to number of silent stations.
Recommendations
· Upper Air Network in RA II is too inadequate and sparse. The member countries need to be informed to strengthen the network. Countries with lack of resources for GOS are required to be helped for capacity building.
· In coming years RA II is likely to have huge network of Automatic Weather Stations. The efforts are required to be made for standardization of the national networks and countries to be encouraged for international exchange of data. 

· In view of the technology involved in automated observing systems. In future the member countries are required to develop technically skilled manpower for preventive and corrective maintenance. 

· To ensure homogeneity of climatological data in case manned surface network is to be converted into automatic network.
· To impress upon the member countries to adhere to data dissemination in BUFR/CREX format along with flags indicating quality of data

· To take remedial action for revival of silent stations. In case revival is not possible decision to withdraw such stations from GOS network

· Many countries in RA II region have not taken steps towards implementation AMDAR programme. The members to be encouraged for participation in the programme.

______________________
