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Report on the Impacts of New Instrumentation on the GOS

(by Alan Douglas, UK Met Office and William Nyakwada, Kenya Meteorological Service)

1.
Executive Summary

2.
Key Conclusions and Recommendations

ANNEX A

Detailed Report

1.
Introduction
1.1.   In recognition of the perceived impacts of new technology on the Global Observing System (GOS), the meeting of the CBS-XIII (St Petersburg, 2005) decided to appoint co-rapporteurs and tasked them with gathering and analysing information on “The impacts of new instrumentation on the GOS” 

1.2.
The broad approach that was adopted by the co-Rapporteurs was to design and issue a Questionnaire to the WMO Members to try and ascertain what changes they had been forced to make to respond to changes imposed by suppliers, what new equipment they had introduced and whether that introduction had been “under obligation” or their own choice, and whether changes / additions were funded through the NMHS budget, partially funded by that route, or funded by another organisation (for whatever reason) . Finally the questionnaire sought to establish whether the changes increased or decreased the running costs of the NMHS, and whether expenditure to maintain instrumentation has impacted on other aspects of the GOS. 

1.3.
In parallel, it was agreed to issue a letter to suppliers inviting them to respond to the suggestion that “their development changes (e.g. withdrawing support for certain items, stopping supply of certain items) is having a detrimental effect on the overall performance and capability of the GOS. 

1.4.
The basis of the questionnaire was agreed at an early stage in 2005 and passed to WMO, who agreed to prepare issue and collect the questionnaire and results. During 2005 there was interchange between the Rapporteurs and WMO, who wished to add additional questions. In the end an agreed questionnaire was issued in January 2006 (a copy is included as Annex B|), and responses were requested by the end of February 2006. WMO had only received a small number of responses by that date and extended the collecting period until the end of April 2006. Two late responses were provided in each of May and August. This report is based on those questionnaires submitted by the end of August 2006.

1.5. 
Forty-six (46) Members, less than 30%, of all Members responded (the list of those Members who responded is given at Annex C). It was disappointing that so few Members responded to this questionnaire; though the response covered the full range of developing and developed Members. Thus, given the distribution, it is considered that the overall results are reasonably representative of the wider WMO community.

1.6. 
This report is presented under the following sections:

2. 
High level responses (including those requested directly by WMO)

3. 
More detailed analysis of the Responses from Members in Africa and Asia

4. 
More detailed analysis of the Responses from Members in Europe and Americas 

5.
Conclusions and Recommendations

2.
High Level Responses

General Note: Except where specifically indicated, all % quoted in this section (High Level Responses) refer to the % of the total number of Member respondents to the overall questionnaire; not to the numbers responding to each question or sub-question.

2.1. 
Section A – Introduction of new systems / technology

2.1.1.   In looking at responses to sections A and B, it is likely that some upgrades (section B) have been categorised as new equipment by some Members. However, there was not a large overlap and therefore, the analysis has been undertaken leaving responses in the sections used in the submission. The main analysis of questionnaire sections A and B are given in the detailed regional analyses within sections 3 and 4 of this Report.

2.1.2.   Given that multiple entries were invited, 95 new systems were included in the returns for Section A, with costs given for 85 of these systems. The total indicated cost of the quoted items was US$215,080,000. In 45 (of the 95 cases) the host NMHS fully funded the purchase. The value of those (fully funded) listed items was US$103,197,800. It may be significant that for many of those entries where no cost was quoted, the return shows that the NMHS fully funded the item, and thus there may have been commercial issues which prevented the member from declaring a cost. However, the values quoted, and given that these returns represent much less than 50% of the global community, indicates the magnitude of investment in new systems through the NHMSs that is being introduced 

2.1.3.   At the same time, 38 (of the 96) systems were effectively fully funded from outwith the NMHS’s normal budget to a total value of US$70,239,000. The funding sources were, in descending order (of numbers, not value):




- (special) Central/National Government funds (most frequent),




- World Bank Loan (second most frequent)




- EU / EUMETSAT (including PUMA project)




- USAID




- WMO VCP




- Norway, Commercial users  




- Russian Federation, Finland

2.1.4.   For the remainder, worth around US$41,643,000 and covering nine new systems, the costs were shared in varying proportions between the NMHS and another funding agency. [The three remaining systems had insufficient information on cost, or who paid, to allow any appropriate classification]. 

2.1.5.   In terms of types of systems included in this section, the top seven categories of systems were (% based on the 95 listed systems);  

 


- Automatic Weather Stations (general)

29 responses [30.5%]




- Satellite reception equipment


23 responses [24.0%]




- Radar





10 responses [10.5%]




- Upper Air systems 




  9 responses [ 9.5%]




- Hydrological systems



  5 responses [ 5.5%]




- Thunderstorm / lightning systems


  4 responses [ 4.0%]




- Windprofilers





  4 responses [ 4.0%]


Nine (9) other categories were also listed, covering 11 system entries.

2.1.6.   For five (5) cases (that is 5.5% of the 95), the responses showed that the new systems did not (yet appear to) fully meet the stated requirement / performance. Though not explicitly sought, the indications given suggest that the reason was usually that the final implementation / calibration had not been completed.

2.2.
Section B – Upgrading of new systems / technology

2.2.1.   Given that multiple entries were invited, 67 systems were listed as being upgraded, with costs given for 53 of these. The total indicated cost of the listed items was US$75,328,400. In 49 (of the 67 cases) the host NMHS fully funded the purchase. The value of those (fully funded) listed items was US$72,402,800 (i.e. the significant majority of the total).

2.2.2.   At the same time, 18 (of the 65) systems were effectively fully funded by other than the NMHS’s normal budget to a total value of just under US$3,000,000. The funding sources were (in descending order of numbers – not value) were:




- USAID (most frequent),

- (special) Central Government funds (equal second most frequent),




- World Bank Loan (equal second most frequent)




- EU / EUMETSAT (inc. PUMA project) (equal second most frequent)




- WMO, UK

- Finland, France   

2.2.3.   In terms of types of systems included in this section, the top four categories of systems were (% based on the 65 listed systems);  

 


- Radiosonde system upgrades


27 responses [40.5%]




- Satellite reception equipment


15 responses [22.5%]




- Radar





12 responses [18.0%]




- Automatic Weather Stations (general)

  6 responses [  9.0%]


Six (6) other categories were also listed.

2.2.4.   Members were asked to identify whether the changes, once completed would increase, decrease, or make no real difference to the ongoing operational costs. For two of the systems, we had no response; but for the rest, the results were (% based on 65 system upgrades reported – 2 responses did not give impact):

	Overall running costs increased
	44.5%

	No real change in running costs 
	41.5%

	Overall running costs decreased 
	14.0%


2.2.5.   For seven (7) cases (that is 10.5% of the 67) the responses showed that the upgrade did not yet fully meet the stated requirement. Though not explicitly sought, the indications given suggest that for many of these, the reason was that the final implementation / calibration had not been completed.

2.3.
Section C – Changes related to the GOS

2.3.1.   Section C sought to summarise changes in commitments in member’s contribution to the GOS (over the previous 2-3 years); the same period for which changes to their infrastructure were covered in sections A and B of the questionnaire. A considerable majority, 32 Members [69.5%] said there had been no change in their commitment over the period.

2.3.2.   Of the other fourteen, two Members [4.5%] reduced a commitment to allow new commitments to be introduced.  A further four [8.5%] decreased commitments (though none stated that cost was the primary cause] whilst the remaining eight [17.5%] increased commitments over the period. All but one of the increases were included in Sections A or B (the one omitted was the introduction of a windprofiler).

2.4.
Section D – Planned changes for observing systems / technology

2.4.1.   Section D considered preparation for, and impact of, known and planned changes (in next 2-3 years) within their own institution. 17 Members [37.0%] did not respond to this section. Multiple answers were permitted and the paragraphs below try to provide a high level summary of the expectations and preparedness. 

2.4.2.   The five most frequently identified planned upgrades / new equipment were (each activity was only counted the once from each member, irrespective of the number of units planned by that member and the % represents the proportion specifying such a change, from all Members; not just those responding to this section):


- Automatic Weather stations (general)


17 responses [37.0%]  

- new / upgrades to weather radars



15 responses [32.5%]


- Satellite reception equipment



  9 responses [19.5%]


- Upper air radiosonde systems



  7 responses [15.0%]


- Aeronautical observing equipment improvements 
  4 responses [  8.5%]

2.4.3.   Each of the following categories was mentioned by two respondents [4.50% each];


- Automated / increased number of rainguages, 


- Marine observing systems,


- improved telecommunications (to aid data exchange),


- AMDAR equipment.

            A further 8 items were listed.

2.4.4.   Generally, members indicated that they were prepared for these planned changes, with only seven (7) Members [15.0%] indicating they were unprepared. Not all of these gave reasons; but in 3 of the cases, lack of secured funding was cited as the main uncertainty. 



2.5. 
Section E - Additional Questions related to the CBS OPAG/IOS activities

2.5.1.   In Section E, WMO in consultation with members of the OPAG/IOS, sought responses to key questions related to aspects of the work of the OPAG / IOS. Two of the 46 respondents failed to make any entry in this section; though 3 others made very limited responses. The responses to the questions, taken in turn, and (as before) without any division into geographical or developmental status categories, are given below. 

2.5.2.   Question 1 sought examples of better use of existing observing systems (and if so, how)

19 members [41.5%] responded with a variety of examples. (multiple responses were  accepted). The three most frequent responses were:

- Improved telecoms, giving faster access to data 

   (and thus allowing better utilization)
 

9 responses [19.5%]

- Increased training of staff to better utilise infrastructure
5 responses [11.0%]

- increased use of satellite reception options 

  / EUMETCast broadcast facilities



5 responses [11.0%]

  Other responses, included (1 of each):

- improved application of quality control,

- greater use of output from radar network,

- use of similar but 3rd party-owned equipment to extend network,

- greater use of AMDAR data (because of E-AMDAR activity)

- better storage of data when initially received, so as to improve utilisation.

2.5.3. The first part of this question sought to identify how members received satellite data and products. Four options were given (with Yes / No boxes against each). Though it might be expected that one or other box would be marked by each respondent, many left a response blank, and therefore it is not clear (though it could be assumed) that blank responses equalled a No. At this stage in the analysis, we have differentiated between those leaving a response blank from those specifically indicating a “No”.  Three respondents [7%] did not respond to this question at all – these three are included in each of the “”Did not respond” in the table below. Multiple responses were allowed. The responses (in % terms of the total) reflect those saying Yes/ No/ Not responding (to nearest 0.5%).

	
	Direct (receiver)
	Over GTS
	Over Internet
	Other Means

	Said “Yes”
	  82.5 %
	32.5%
	56.5%
	21.5%

	Said “No”
	  8.5%
	21.5%
	  6.5%
	15.0%

	Did not respond
	  8.5%
	45.5%
	37.0%
	63.0%


The second part to this question sought information on what data and products members found most useful, and whether they were satisfied with the level of utilization. 

Thirtyone Members [67.5% of total] responded to this part of the question. Multiple responses were permitted. The co-Rapporteurs interpreted some responses such that responses could be grouped to make them more meaningful – where the intention appeared to be clear. It is noted that some of the responses were more general that were perhaps hoped.

The top four responses were:


- Images





12 responses [26.0%]


- Specifically Meteosat / EUMETCast information
  7 responses [15.0%]


- Derived products (including SAFs)


  5 responses [11.0%]


- Infra-red images




  5 responses [11.0%]


  The next group (all with 3 responses, representing 6.5% each] were


- specifically NOAA data



- Non satellite data transmitted



- High Resolution Visible images

- Water Vapour images

- Visible images

2.5.4.   The third question sought information on the use of the WMO Virtual Laboratory for Space data Utilization. Nine [19.5%] of the Members did not answer this question. Of the rest, eleven (11) Members [24.0%] said they had used the Laboratory whilst 26 members [56.5%] said they had not (or at least not yet). In the case of two of the “NOs” [4.5%] the Member specifically indicated that they intended to do so soon.


2.5.5.   The fourth question in this section related to the WMO/TD No 1267 – “Implementation Plan for the Evolution of Space- and Surface-based Subsystems of the GOS”. Ten (10) Members [21.5%] did not respond to this question. Of the remainder, twenty four (24) [52.0%] said/implied they had considered the recommendations in this Implementation plan when looking at the introduction / upgrading of observing systems / technology within their own NMHS; whilst twelve (12) [26.0%] said they had not.


Of the twelve that said they had not considered the Implementation Plan, the following was the key reason given:




- not received  / cannot find 



4 responses [8.5%]




- not had sufficient time to consider it


3 responses [6.5%]


   The remaining 5 responses were mixed and/or not specified.


Those indicating that they had considered the Plan were invited to indicate which section and recommendation number had been taken into account. Of the 24 that responded positively, the following were the key responses:




- no specific information given 


6 responses [13.0%]




- considered but no change yet and / or not the

                          required equipment available


6 responses [13.0%]




- G1 ; G9 ; G21
(each with 4 responses)
4 responses [  8.5%]




- G2 ; G3 ; G20
(each with 3 responses)
3 responses [  6.5%]

The following each were also recorded once each;




G4, G8, G15, S1, S2, S5, S6, S16, T1, N3.




 

2.5.6. The final question invited general comments on the following statement “recent/known future impact of new/upgraded system/technology on the future structure and operation of the GOS”

Only twelve Members [26.0%] responded to this question. The responses were diverse and there was no easy categorisation. The results are summarised in Annex D.

3. More detailed analysis of the Responses from Members in Africa and Asia 

3.1.

4. 
More detailed analysis of the Responses from Members in Europe and Americas

4.1. General

4.1.1. In broad WMO region terms, this grouping included those countries whose primary alignment was WMO Regions III, IV or VI. As a result, 24 of the respondents were considered within this section.  However, to ease the comparisons and make the balance more even, Uzbekistan and Kazakhstan have been included within this grouping – rather than in Asia / Africa / Pacific. This can be changed, however, at the first re-draft.

4.1.2.  
As can be seen from Annex C, many of the Members from this grouping did not respond to the questionnaire. This will clearly impact the total values quoted; and it remains to be seen whether the omissions render some of the conclusions invalid. 
4.2.
Section A – Introduction of new systems / technology

4.2.1. 
Nineteen Members (of the 24) included varying multiple entries within this section, such that 49 new systems were listed. This ratio of systems to Members is very similar to that taken across ALL the global responses.

4.2.2. Whilst the ratio of systems remained similar to the global level, the distribution of types is slightly different to that at the high level, though AWS is still the largest grouping. The smaller proportion of satellite reception equipment and higher proportion of new radar are probably the most notable features. The table gives the absolute responses from this grouping – and comparative percentages (of the respective totals) with the “global group” (all % to nearest 0.5%).

	System 
	Responses (out of 49)
	As a %
	Global %

	AWS (general)
	14
	28.5
	30.5

	Radar
	  9
	18.5
	10.5

	Satellite reception equip
	  9
	18.5
	24.0

	Hydrology / precipitation
	  4
	  8.0
	  5.5

	Upper Air
	  3
	  6.0
	  9.5

	Visualisation
	  3
	  6.0
	  4.0

	Others
	  7
	14.5
	16.0


4.2.3. In terms of money expended, the totals are dominated by the expenditure by four Members – Germany, France, Poland and Turkey. In the case of Poland and Turkey they are mainly resulting from rebuilding and upgrading infrastructure after natural disasters; for Poland, the disastrous floods of 1998, and for Turkey, an earthquake. Costs were provided for 44 (of the 49) entries and total some US$133,722,000 (some 62.2% of the global total).  Indeed these four Members accounted for some 84.5% of the total spend for this group as a whole, in this period.

4.2.4. Seventeen (of the 49) systems were fully funded by their NMHS, though in another six cases the NMHS made a contribution, the majority contribution in some cases. The table below summarises the respective totals for the respective contributions from NHMSs and contributing Organisations (including a best estimate of the totals after allowing for partial contributions) [All costs are expressed in 1,000s of US$). 

	Total cost of 44 systems
	133,722

	Systems fully funded by NHMSs
	  49,288

	Total contribution from NHMSs
	  59,486

	Systems funded by others (in full or in part)
	  84,434

	Total contribution from others
	  74,236


4.2.5. Funding support to those based in this grouping reflect those listed in the High Level summary, with all the identified World Bank Loans related to the support following natural disasters (for Poland, St Lucia and Turkey) being within this grouping, and EC/EUMETSAT not featuring as high in the list. The actual relative distribution, in terms of numbers of awards (not total value) is:

· Central / National Government (special fund allocations)

· World Bank Loans

· USAID

· National Institution / Other Government Departments (4th equal)

· Commercial / Energy Companies / Agencies (4th equal)

Others include; SIDS, Norway, EC, Regional Authorities and Russian Federation. 

4.2.6. By only quoting the numbers of systems introduced, this has somewhat disguised the numbers of new units being installed. As an illustration, for the following systems only, the total numbers of units and average cost per unit (all expressed in 1000s US$) are given in the following table:

	System type
	Number
	Av. cost

	AWS
	1130
	43

	Radar
	17
	2,338

	Satellite receiver
	14
	24

	Windprofiler
	4
	2,175


4.2.7.   For two (2) cases (that is 4% of the 49), the responses showed that the new systems did not fully meet the stated requirement / performance, though a further six (12%) did not indicate whether or not the original requirements had been met. Clearly it is of concern if, following considerable investment, the requirement is not met. 

4.3
Section B – Upgrading of new systems / technology

4.3.1. Of the possible 24 Members in this grouping, 22 Members provided entries to this section, representing a total of 34 system upgrades. Three members had each of 3 upgrades listed, the rest having one or two. The costs of only 27 of the upgrades were provided thus, again, the figures understate the total investment. In this section, 22 (of the 34) [64.5%] of the upgrades were fully funded by the NMHS, with all of the rest (except one) fully funded by other organisations. In the same style as the table in para 4.2.4. above, the following table illustrates payments (all expressed in 1,000s US$) for these upgrades (noting that 5 (of the 7) upgrades which did not report costs were fully funded by the NMHS).

	Total cost of upgrading of 27 systems
	  4,633

	Systems fully funded by NHMSs
	  2,398

	Total contribution from NHMSs
	  2,500

	Systems funded by others (in full or in part)
	  2,235

	Total contribution from others
	  2,133


4.3.2. Very few of the entries indicated the number of units provided under each upgrade, therefore it is difficult to provide average unit costs in this exercise – but clearly upgrades appear to be considerably cheaper than new purchases.  Within this grouping of Members, the expenditure on new systems represented a very significant proportion of the overall total. In the case of upgrades, the reverse is even more dominant, with the above only representing some 10% of the global total in this period. Indeed if the $1,600 full funded World Bank Loan to Poland (again because of the impacts of the flooding) were removed, the figure would be reduced to close on 6%. 

4.3.3. Acting alone or jointly, the relative priority of the funding agencies (in terms of number of systems supported, as against total value) was:




- National / Central Government (special) funds, 

- USAID,




- World Bank Loan,




- UK, EC, Finland, France   (1 each)

4.3.4.
In terms of types of systems included in this section, the top four categories of systems were (% based on the 34 listed systems), and the comparative % figures from the high-level global analysis, were;  

	System 
	Responses (out of 34)
	As a %
	Global %

	Upper Air (radio sonde)
	16
	47.0
	40.5

	Radar
	6
	17.5
	18.0

	Satellite reception equip
	5
	14.5
	22.5

	AWS
	2
	6.0
	  9.0

	Other (each different)
	5
	14.5
	10.0



It can be seen that, based on the responses received, the Members in this grouping placed more emphasis on upgrading radio-sonde equipment and less on satellite equipment that the grouping considered in the previous section.

4.3.5. Every Member responding to this section indicated whether the upgrade had left unchanged increased or decreased the running costs of the system. The following table shows the relative %, and compares those with the High Level global results.

	
	%
	Global %

	Overall running costs increased
	38.0
	44.5 

	No real change in running costs
	50.0
	41.5

	Overall running costs decreased
	12.0
	14.0 


It will be noted that there are less changes at the two extremes (when compared to the global average) exist within this restricted grouping, and especially for the upgrades to the radio-sondes, where the driver appeared to be a need to guarantee data availability, rather than any cost issue. 

4.3.6. When considering the other questions posed in this section, there were varying levels of no response. However, taking all the questions one by one (and not just those covered in section 2), then 27 (of 34) [79.5%] indicated that there was training associated with the upgrade, the rest said no training was involved (everyone responded to this question).  

4.3.7. The supplementary question, for those that had said YES to the first, was whether the training had been adequate to allow the NMHS help achieve the expected benefit from the upgrade. All but 1 responded in the affirmative [again all responded]. Thus 96.25% of those who received training believed the training was fully adequate.  

4.3.8. Only 11 Members [32.5%] felt that further training would have been helpful – mostly associated with additional engineering / technical understanding.

4.3.9. Finally, 28 Members [82.5%] agreed that the upgrades enabled them to meet / continue to meet their operational requirement, with 4 Members [12%] not responding and only 6% saying the upgrade did not meet requirements (one relating to a radar upgrade covering suppression of hail, and the other to a communication upgrade). 

4.4.
Section C – Changes related to the GOS

4.4.1. Within this grouping, an even higher proportion [83.5% compared to 69.5%] indicated that they had made no changes to their commitments to the GOS over the period. The changes were all restricted to members in Europe.

4.4.2. Two of the Members [8.5%] decreased the frequency of radio-sonde ascents (from 4 to 2); the specific reason for the decrease was not given in either case (but see para 4.4.3.). One Member, as the result of an investment incorporated in the earlier section, improved their commitment through increasing their capability by introducing new satellite reception and processing equipment.

4.4.3.   In the case of one of the Members who had decreased their radio-sonde soundings and also for one other Member not covered in para 4.4.2., the introduction of a new system was at the expense of removing / reducing another (in both cases accepting an initial investment to secure savings in running costs). The values of the benefits and/or costs were not given in any of the responses.

4.5.
Section D – Planned changes for observing systems / technology

4.5.1.   In respect of listing known / planned changes, affecting the GOS, due to be initiated by the NMHS within 3 years, all Members responded; but only 50% indicated that any change was planned over that period. Given multiple responses, the 12 members who provided details of the changes, indicated a total of 29 planned changes. It is noted that the majority of the changes come from “the newer states” in Europe, such as (but not limited to) Estonia, Croatia, Slovakia. 

4.5.2.   The categories of planned changes within this grouping of countries were evenly spread over the status of countries and geographical spread. In the table below, the planned changes are categorised into the main groupings and the % compared to those quoted in the High-Level section for the global analysis. As previously, this grouping of countries shows some changes from the global picture; perhaps most notably by not having any changes to the radio-sonde systems in the period , presumably because they have completed all of their required changes. 

	System 
	Responses (out of 29)
	As a %
	Global %

	Radar
	8
	33.5
	32.5

	AWS
	7
	29.0
	37.0

	Comms / Automation
	4
	16.5
	  9.0

	Satellite reception equip
	2
	  8.5
	19.5

	Hydrological
	2
	  8.5
	  4.5

	Upper Air (radio sonde)
	0
	    0
	15.0

	Other (each different)
	6
	25.0
	18.5


4.6. 
Section E - Additional Questions related to the CBS OPAG/IOS activities

4.6.1.
Two Members failed to make any entry in this section and two others provided only minimal information. As in Section 2 of this report, the responses to each of the questions are covered in turn; normally summarising them within the Grouping and comparing them with the global totals. 

4.6.2.   Question 1 sought examples of better use of existing observing systems (and if so, how)

7 Members [29% compared to 41.5%] responded with a variety of examples (multiple responses were  accepted). Only two responses were given:

- improved telecoms, giving faster access to data 

      (and thus allowing better utilization, this including 

      use of better satellite reception units) 

6 responses [25.0% cf 19.5%]

- more AMDAR data

                    
1 response   [ 4.0%  cf   2.0%]

4.6.3. The first part of this question sought to identify how members received satellite data and products. The table below is constructed in the same way as that presented in paragraph 2.5.3; with the two blank entries included in “Did not respond”. Within the table, the first figure in each box represents the % for this grouping whilst the second figure is that fom the global group (i.e. as in section 2.5.3.).   

	
	Direct (receiver)
	Over GTS
	Over Internet
	Other Means

	Said “Yes”
	 75.0 / 82.5 
	26.0 / 32.5
	58.5 / 56.5
	29.0  /21.5

	Said “No”
	18.5 /   8.5
	33.5 / 21.5
	16.5  /  6.5
	21.0 / 15.0

	Did not respond
	  8.5 /   8.5
	37.0 / 45.5
	25.0 / 37.0
	50.0 / 63.0


It can be noted that there is generally a more complete response from this grouping; that the split and ratios are broadly as before, and that “Internet” and “Other means” are more prevalent than in the global grouping, whilst Direct Reception remains the dominant means and clearly Members generally have more than one means of receiving satellite information. 

There was no material variation in the uses, within this grouping, compared to that of the global grouping already reported; so no further analysis of that data is given here. 

4.6.4.   The third question sought information on the use of the WMO Virtual Laboratory for Space data Utilization. In the following the first figure is the % for this grouping and the second, the comparative figure for the global group. Five [21% / 19.5%] of the Members did not answer this question. Of the rest, four (4) Members [16.5%/24.0%] (Argentina, Germany, Israel and Peru) said they had used the Laboratory whilst 15 members [62.5%/ 56.5%] said they had not (or at least not yet). In the case of two of the “NOs” [8.5% / 4.5%] the Member specifically indicated that they intended to do so soon. Thus, it appears that within the Americas and Europe, the effective use of the Virtual Laboratory is still limited. 


4.6.5.   The final question in this section that was analysed on the group basis related to the WMO/TD No 1267 – “Implementation Plan for the Evolution of Space- and Surface-based Subsystems of the GOS”. Six (10) Members [25.0% cf.21.5%] did not respond to this question. Of the remainder, ten (11) [46.0% cf. 52.0%] said they had considered the recommendations in this Implementation plan when looking at the introduction / upgrading of observing systems / technology within their own NMHS; whilst seven (7) [29.0% cf. 26.0%] said they had not.


Of the seven that said they had not considered the Implementation Plan, the following was the key reason given:




- not received  / cannot find 


2 responses [  8.5% cf. 8.5%]




- not had time to consider it 


3 responses [12.5% cf. 6.5%]


   The remaining 2 responses were mixed and/or not specified.


Those indicating that they had considered the Plan were invited to indicate which section and recommendation number had been taken into account. Of the 10 that responded positively, the following were the key responses:




- no specific information given 
6 responses 
[25% cf. 26%]




      (and/or equipment not available)




- G21
          
with 3 responses


[12.5% cf. 8.5%]




- G1 

with 2 responses 


[  8.5% cf. 8.5%]

- G2  

with 2 responses 


[  8.5% cf. 6.5%]

The following were also recorded once each; G3, G9, G15.






4.6.7.
The full responses to the final item are already in Annex D; with comments 3, 5, 6, 8 and 11 coming from this grouping. 

5.
Conclusions and Recommendations

5.1.

Annex B - Copy of issued questionnaire to Members
Questionnaire on Impacts of New Instrumentation on the GOS

(January 2006)

Introductory remarks

Meteorological observations generated by the Global Observation System (GOS) of the WWW remain the single most important element for the provision of meteorological services and for the furthering of our understanding of the Global Climate System. It is the lifeline of all meteorological services worldwide and no single country is self sufficient in data needs for the provision of services for the safety of life and protection of property of its communities.

A number of efforts have continued to make to improve the instruments used for monitoring meteorological processes with the aim of improving data quality and availability. Such advances include the Automatic Weather Stations (AWSs), improvements in satellite sensors and frequency of observation, the improvement in radiosondes systems and the introduction of new systems such as wind profilers and GPS systems, among others. Such advances come with expenses involving the upgrading of associated systems. These advances have positive and negative impacts on the data availability and quality.  The implementation and the impacts vary from country to country and is highly dependent on the level of development of a country. Recognizing the impacts of new technology on the Global Observing System (GOS), CBS-XIII decided to appoint co-rapporteurs and tasked them to gather and analyze information on the “The impacts of new instrumentation on the GOS”.

This questionnaire aims at obtaining information from the NMHSs, which will provide the basis for development of relevant recommendations to the extraordinary session of CBS late in 2006.  

Instruction to fill in the Questionnaire

	Please note, this questionnaire has been prepared in a format to facilitate the electronic compilation of data. Whenever possible, kindly use the e-copy available on the WWW website at:

http://www.wmo.int/web/www/documents.html
and provide us with a copy of the completed questionnaire via e-mail attachment to the address:

AKarpov@wmo.int

	How to complete the questionnaire: 

For questions requiring a Yes/No reply, just click on the boxes to see the markings appear (clicking again makes a marking disappear).  For all other questions, the grey shaded areas will expand as much as the text of your reply may require.


Questionnaire

A. Information on new observing systems/technology introduced within your Service since January 2002. (For each new system/components, please answer each of questions 1.1 through to 1.7 on a separate sheet. Note that Upgrades to existing systems are covered in Section B of the Questionnaire.) 

1st system/technology

1.1 Type of the NEW system/technology introduced (e.g. Doppler radars, Cloud radars, Ground-based GPS, Wind profilers, Ground based temperature and humidity profilers, Radiosonde systems, Automatic Weather Stations, satellite observation receivers, etc.):


Number of units of the above system introduced: 
1.2 What was the motivation for the acquisition and implementation of the system?


1.3 What were the benefits of introducing a new system?


1.4 Total cost of implementation of the system in US $: 
1.5
Where the introduction of new system/technology (a change) was to meet an imposed new standard or requirement, did the change allow you to fully fulfill the requirements? 
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

If not, please give reasons:


1.6     Was the above system funded entirely by your service from the regular budget?  YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

1.7    
If the answer to question 1.5 is NO, please indicate where the support came from (e.g. World Bank funding, special allocation by own Government, support by another NMS)? [NOTE - Precise amounts or details or commercially sensitive information in this answer are not necessary – please just identify the range and frequency of any such support].


2nd system/technology

1.1 Type of the NEW system/technology introduced (e.g. Doppler radars, Cloud radars, Ground-based GPS, Wind profilers, Ground based temperature and humidity profilers, Radiosonde systems, Automatic Weather Stations, satellite observation receivers, etc.):


Number of units of the above system introduced: 
1.2 What was the motivation for the acquisition and implementation of the system?


1.3 What were the benefits of introducing a new system?


1.4 Total cost of implementation of the system in US $: 
1.5
Where the introduction of new system/technology (a change) was to meet an imposed new standard or requirement, did the change allow you to fully fulfill the requirements? 
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

If not, please give reasons:


1.6
Was the above system funded entirely by your service from the regular budget?  YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

1.7
If the answer to question 1.5 is NO, please indicate where the support came from (e.g. World Bank funding, special allocation by own Government, support by another NMS)? [NOTE - Precise amounts or details or commercially sensitive information in this answer are not necessary – please just identify the range and frequency of any such support].

Please insert and complete new pages (cut and paste if using the form electronically) for other systems (3rd, 4th, etc.) as necessary

1.8 
Please indicate in the table below for each new system, listed in Section A, the proportion of the total cost of introduction which did not come from the regular budget of your own Institution (It is suggested to use the following bands which indicate the level of accuracy we are looking for 100-80%; 79-60%; 59-40%; 39-20% and < than 20%. Thus if you received external support equal to 25% of the total cost (installation and/or running costs as appropriate), you would enter 39-20% against that system in the table. If you answered YES to question 1.5, then your entry for that system will be in the 0% column). 

	   New System 
	Support as a Proportion of total cost

	
	100-80%
	79-60%
	59-40%
	39-20%
	<20%
	0%

	1st system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	2nd system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	3rd system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	4th system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	5th system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	6th system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 



B. 
Information on observing systems/technology upgraded within your Service since January 2002. (For each upgraded system, please answer each of questions 2.1 through to 2.10 on a separate sheet.)
1st system/technology

2.1    Type of the UPGRADE introduced. (e.g.  upgrade of radar station, radiosonde ground station, Automatic Weather Station, etc.)


2.2
What was the motivation for the upgrade to the system?


2.3
What were the benefits of upgrade of a system?


2.4
Total cost of the upgrade implementation in US $: 
2.5     Was there training associated with the upgrade?    
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 


If YES, was it adequate to help you achieve maximum benefit from the upgrade?  


YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

2.6
Would additional training have been useful? 
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 


If YES, please specify: 
2.7   For the upgrades undertaken as a requirement, were you able to fulfill all the requirements? 
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

If not, please give reasons: 
2.8.     Due to the upgrade, the operational costs have been:

(a) increased  FORMCHECKBOX 

(b) decreased  FORMCHECKBOX 
  
(c) Not changed  FORMCHECKBOX 

2.9     Was the above upgrade funded entirely by your own service from your regular budget?  YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

2.10    If the answer to question 2.9 is NO, please indicate where the support came from (e.g. World Bank funding, special allocation by own Government, support by another NMS)? [NOTE - Precise amounts or details or commercially sensitive information in this answer are not necessary – please just identify the range and frequency of any such support].



2nd system/technology

2.1    Type of the UPGRADE introduced. (e.g.  upgrade of radar station, radiosonde ground station, Automatic Weather Station, etc.)


2.2
What was the motivation for the upgrade to the system?


2.3
What were the benefits of upgrade of a system?


2.4
Total cost of the upgrade implementation in US $: 
2.5     Was there training associated with the upgrade?    
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 


If YES, was it adequate to help you achieve maximum benefit from the upgrade?  


YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

2.6
Would additional training have been useful? 
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 


If YES, please specify: 
2.7   For the upgrades undertaken as a requirement, were you able to fulfill all the requirements? 
YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

If not, please give reasons: 
2.8.     Due to the upgrade, the operational costs have been:

(a) increased  FORMCHECKBOX 

(b) decreased  FORMCHECKBOX 
  
(c) Not changed  FORMCHECKBOX 

2.9     Was the above upgrade funded entirely by your own service from your regular budget?  YES  FORMCHECKBOX 


NO  FORMCHECKBOX 

2.10    If the answer to question 2.9 is NO, please indicate where the support came from (e.g. World Bank funding, special allocation by own Government, support by another NMS)? [NOTE - Precise amounts or details or commercially sensitive information in this answer are not necessary – please just identify the range and frequency of any such support].



Please insert and complete new pages (cut and paste if using the form electronically) for other systems (3rd, 4th, etc.) as necessary
2.11   Please indicate in the table below for each upgraded system included in your answers in Section B the proportion of the total cost of introduction which did not come from the regular budget of your own Institution (It is suggested to use the following bands which indicate the level of accuracy we are looking for 100-80%; 79-60%; 59-40%; 39-20% and < than 20%. Thus if you received external support equal to 25% of the total cost (installation and/or running costs as appropriate), you would enter 39-20% against that system in the table. If you answered YES to question 2.9, then your entry for that system will be in the 0% column). 

	   Upgraded System 
	Support as a Proportion of total cost

	
	100-80%
	79-60%
	59-40%
	39-20%
	<20%
	0%

	1st system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	2nd system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	3rd system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	4th system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	5th system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	6th system
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 



C.
Changes related to the GOS

3.1    Since January 2002, have you made any changes to your commitments to the GOS (either in frequency or distribution of observations)? YES  FORMCHECKBOX 

NO  FORMCHECKBOX 

[If the answer to question 3.1 is NO, please go directly to Section D.]
3.2     If YES; please summarize these changes in the table below and for each of them indicate whether these are increases/decreases in the GOS; and whether the change was a consequence of one of the changes listed in Section A? 

	Change to the GOS
	Represents an increase/ decrease  (in capability)
	Does this relate directly to a change listed in Q1?

	
	Decrease
	Increase
	Yes
	No

	1. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	2. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	3. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	4. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	5. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	6. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 


	7. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 



3.3     Where you have indicated a decrease has happened (question 3.b) as a direct consequence of a change listed in question 1., please indicate here which was the change, and if this is NOT a simple affordability issue; why the change.  [It is assumed that the new/upgraded system costs more than the one being replaced and the only way to afford the new/upgraded system is to reduce other aspects of the observing system. If this is a correct assumption, please just answer COST. If the assumption is NOT correct, provide more details].  

	Change to the GOS resulting in Decreased capability
	Reason
	If Other, what is the reason?

	
	COST
	OTHER
	

	1. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


	2. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


	3. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


	4. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


	5. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


	6. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	


	7. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	



D. 
Planned changes for observing systems/technology

4.1     Are you aware of any forthcoming changes (over the next 2-3 years) where the introduction of new/upgraded system/technology within your institution would result in a change to the GOS, and if so, please provide brief details.

	Changes
	Details

	1. 
	


	2. 
	


	3. 
	


	4. 
	


	5. 
	


	6. 
	


	7. 
	



 

4.2
What is your level of preparation for each of the above change(s)? (prepared / not prepared).

	Changes
	Level of preparation

	
	Prepared
	Not prepared

	1. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	2. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	3. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	4. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	5. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	6. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	7. 
	 FORMCHECKBOX 

	 FORMCHECKBOX 



4.3
If not prepared, what are the possible consequences to the GOS? 



E.
Additional Questions related to the CBS OPAG/IOS activities

5.1 Since January 2002 are there any examples of better use of the existing observing systems within your service?  If so, how was the improved use initiated (e.g. training, faster access, fewer data dropouts) and which observing systems led to the improvement?  


If you can you give some specific examples?


5.2 Do you receive satellite data and products using Internet?  YES  FORMCHECKBOX 
 
NO  FORMCHECKBOX 

If so, what data and products do you find most useful and are you satisfied with your level of utilization?  


5.3 Have you utilized the capabilities within the WMO Virtual Laboratory for Satellite Data Utilization (accessible from the WMO Web Site through the WMO Space Programme) to help you improve your capabilities to utilize those data and products?



5.4 Have you considered recommendations contained in the “Implementation Plan for Evolution of Space- and Surface-Based Subsystems of the GOS” (WMO/TD No. 1267) in the introduction/upgrading of the observing systems/technology of your NMHS?

Yes  FORMCHECKBOX 



No  FORMCHECKBOX 

If the answer is NO, please indicate reasons:


If the answer is YES, please indicate the section and recommendation number, from WMO/TD No. 1267, taken into account (e.g., Development of the AMDAR Programme, G.9, etc.)


5.5 Please add any general comments you wish related to the recent/known future impact of new/upgraded system/technology on the future structure and operation of the GOS?



Member State: 
Institution:  
Person responsible for filling this Questionnaire:

First name 
Position: 
Contact address: 
Telephone: 
E-mail: 
Approved by the Permanent Representative of the Member with WMO:

First name 
Date
Please return the completed questionnaire according to above instructions at your earliest convenience, but not later than 28 February 2006 to the WMO Secretariat:

Dr Alexander Karpov





Chief, Observing System Division

World Weather Watch Department

Tel.: +41(0) 22 730 82 22

Fax: +41(0) 22 730 80 21

E-mail: AKarpov@wmo.int
Annex C

The 46 Members who responded to the questionnaire (in whole or in part)

Algeria

Argentina

Armenia

Austria

Bahrain

Belize

China

Croatia

Cyprus

Egypt

Estonia

Ethiopia

France

Germany

Hong Kong – China

Iceland

Indonesia

Iran

Israel

Japan

Kazakhstan

Kenya

Kiribati

Latvia

Republic of Macedonia

Malaysia

Maldives

Mali

Mauritius

Morocco

New Zealand

Peru

Pakistan

Poland

St Lucia

Serbia & Montenegro

Singapore

Slovakia

Sweden

Trinidad & Tobago

Turkey

United Republic of Tanzania

Uganda

United Kingdom

Uzbekistan

Zambia

ANNEX D

Summary of responses to question 5.5. in main questionnaire (relates to para 2.5.6. in the report).

The 11 responses provided to this question are as follows (identification to an individual Member is not made unless that member used the Country name as part of its response). 

	
	Response

	1
	The Algerian Observing Network covers a large area of Africa and West Mediterranean Sea. The planned new or upgraded systems will deliver a best quality of data to the GOS (WWW); this requires an important financial and technical effort of ALGERIA.

	2
	Security of solar panels and batteries on AWOS is not guaranteed, and there is also need for calibration and standardisation of equipment.

	3
	GOS have to comprise, at international and country levels, all type of observations: ground & upper air observations, radar and satellite data. Sometimes, when starting with new Automatic Weather stations, we lose observations like cloudiness, meteorological phenomena, visibility, evaporation, which depended on observer attendance.

	4
	With new / upgraded system / technology, there is much better data coverage in terms of spatial and temporal resolution. The new technology has also enabled faster data and information exchange and transmission. The possible impacts of these new / upgraded system / technology on the future structure and operation of the GOS is the demand for voluminous data exchange and reception on a near-realtime basis and there is a need to re-examine the structure and operation of the GOS to ensure there will not be any bottlenecks and hitches.

	5
	The necessity of common standards for data

	6
	Introduction of EUMETCAST system for satellite data and products distribution gave completely new possibilities. At the moment we can use both satellite data from many satellites and satellite products generated by EUMETSAT SAFs (at the moment OSI-SAF and LAND-SAF). We are doing continuous progress in this field following changes and upgrades in EUMETCAST system. The only  one problem is lack of calibration information for Chinese FY-1D satellite instruments.

	7
	The government of Morocco had supported the cost of the whole changes done and equipments implemented but external aid is also requested for conducting planned projects (the aid can be material as external fund or as a support in matter of training, conducting special projects, exchange of experiences, documentations, suggestions……)

	8
	More training

	9
	This will increase quantity and quality of data

	10
	(a) Increase in number and capability of space-based remote-sensing systems resulting in more data for weather monitoring and NWP.

(b) A higher degree of automation in surface-based systems that comes with technological advances, resulting in more data, less operating costs, and savings in manpower.

(c) The above point to the need to help least developed countries to take advantage of the technological progress and advance their own services.

	11
	We want to indicate that introduction and updating of systems in Armstatehydromet were very useful. Because of introduction of new systems the operational costs have not changed.

	12
	A number of stations may close if they do not upgrade due to lack of resource leading to inadequate Upper Air data coverage in Africa


