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	Summary and purpose of document
The results of the 2012 questionnaire Stage 1 concerning the Algorithms used in Automatic Weather Observing Systems are presented in the Annex. 

The number of responses obtained from WMO members on the questionnaire is rather low, but the willingness to participate and to share information and documentation by those that responded is high. 

Algorithms are generally used in the measurement of meteorological variables, particularly for the classical variables where the automation level is high, but also for the so-called visual parameters. The algorithms used are generally documented, but the level of detail varies.
It is proposed that the review of algorithms used in Automatic Weather Observing Systems should be continued in stage 2 by evaluating cloud and weather algorithms in more detail.


Action proposed

ET-NIST is asked to take notice of the findings of the 2012 questionnaire Stage 1 concerning the Algorithms used in Automatic Weather Observing Systems that are presented in the Annex.
ET-NIST is asked to agree with the findings and conclusions of Stage 1 of the review of algorithms used in Automatic Weather Observing Systems.
ET-NIST is asked to agree with the proposed continuation in Stage 2 by evaluating cloud and weather algorithms in more detail.

ET-NIST is asked to suggest ways to improve the number of responses to questionnaires and reduce the response times. 
____________
Annexes:
1.
Algorithms used in Automatic Weather Observing Systems: Evaluation of the questionnaire of 2012, stage 1

Annex 1

Algorithms used in Automatic Weather Observing Systems

Evaluation of the questionnaire of 2012, stage 1
Wiel Wauben, KNMI

Version September 2, 2013

Introduction

CIMO-XV expressed the need to review algorithms used in Automatic Weather Observing Systems and if possible to make a proposal for their standardization (WMO-No.1064 paragraph 4.5). For that purpose a questionnaire concerning the Algorithms used in Automatic Weather Observing Systems was prepared by the CIMO Expert Team on New In-Situ Technologies. 

The expert team decided to perform the questionnaire in two stages. Stage 1 to clarify the willingness of organizations to participate and to obtain a general overview of the algorithms used by the organization and the level of the algorithm documentation that is available. In stage 2, for those that choose to participate, the focal point will be asked to provide detailed information on selected algorithms. The approach in two stages was adopted in order to reduce the amount of work involved for the respondents of the Stage 1 questionnaire, and in that way to stimulate the participation.
Stage 1 of the questionnaire is basically an update of the previous questionnaire issued in 2001 (IOM report No. 78). The Stage 1 questionnaire was issued on June 2012. The questionnaire was re-issued by HMEI in October 2012 since it became clear that although one response from HMEI had been obtained the questionnaire had not been distributed amongst HMEI members due to secretarial changes at their office. 

The questionnaire

The questionnaire and accompanying attachment are reproduced in Appendix 1. The completion of the questionnaire generally posed no problems, although some clarifications were requested as well as information on the background and objectives of the questionnaire. 

Some respondents added (as instructed) new items to the attachment of the questionnaire. For future consideration a list of all parameters (including the new ones) and the number of times each item was indicated as in use with algorithm by the WMO members are given in Appendix 2. The responses of HMEI are not included in the totals and used percentage of Appendix 2.
The respondents

A list of all respondents is given in Appendix 3. A total of 35 responses were received. 

There were 31 responses from WMO members including 2 negative ones. 3 members indicated that they would no participate, but still completed and returned the questionnaire. Hence general information on algorithm documentation was obtained only from 28 members. This result is rather poor considering that WMO has 185 member states and the need concerning the documentation of algorithms expressed by CIMO. Most responses were obtained from Europe (Region VI, 17) and Asia (Region II, 10), whereas for the other regions only 1 (Region IV) to 3 (Region V) members replied. For reference, the number of replies to the algorithm questionnaire in 2001 was 40.

The questionnaire was also distributed amongst HMEI members and resulted in 4 contributions by manufacturers. It should be noted that some manufacturers decided not to respond because “commercial in confidence” could not be guaranteed.
The responses

Most of the obtained responses required some clarifications from the respondents. The main reasons for clarifications were either missing information (for example whether the algorithm documentation is public or not; or the detail level of the algorithm documentation was not indicated) or inconsistent information (no participation indicated, but attachment was completed and returned, software code was owned, but not indicated in the detail level of the available algorithm documentation). When the respondent indicated in the questionnaire that the algorithm documentation was not public it was verified whether the information provided to the expert team could be used and published.

The clarifications, additions or corrections obtained have been incorporated in the information presented in this report. Sometimes it resulted in a comment in Appendix 3. 12 replies were obtained on the 32 requests for clarifications.
Appendix 4 gives an overview of the responses that have been obtained. A summary of the findings of the responses of the WMO members are:

· Most members have documented algorithms (22 x Y versus 7 x N)

· Public versus confidential documentation is about even (12 x Y versus 11 x N)

· Documentation is generally not available via a web site (3 x Y versus 20 x N)

· Documentation can generally be obtained on request (19 x Y versus 3 x N) and can generally be made available by E-mail (16 x).

· The general algorithm documentation detail level is:
21 x
general description
16 x
equations

 5 x 
flow diagrams
15 x
input and output specifications
12 x
software code

· The willingness to contribute to an off-line data analyses is nearly neutral (10 x Y versus 14 x N)

· The software code is mainly not owned (11 x Y versus 16 x N)
It should be noted that the information only reflects the general situation. The algorithm documentation level for example varies per variable as does the ownership of the software code. Note that the numbers don’t add up to 31 since some respondents did not answer all questions. Also some responses are still unclear. These are indicated in red by questions marks and shaded background in Appendix 4.
The percentage that a variable or a sub-item has been reported as in use with an algorithm by WMO members is given in Appendix 2. The percentages are obtained by dividing the total number of each item by 27, hence the members that did not participate (2) or did not complete the attachment of the questionnaire (2) are excluded. The usage percentage per category (yellow row on top of each block) is also given. Since the category is considered in use by a member when at least one of the sub-items is in use, the percentage is higher than for the each of the individual sub-items.
Appendix 2 shows that algorithms are always involved for the categories of the classical variables humidity, wind and precipitation (100%) and nearly almost for temperature and pressure (96%). The latter is probably caused be the fact that two member assumed that the sensor output involved no internal algorithm. The percentages for other categories are lower because they are either not in use or are performed manually. The lowest percentages are obtained for evaporation (19%) and soil moisture (26%) since most members don’t measure these variables. The algorithm in use percentages for the categories of the so-called visual parameters, i.e. visibility, weather, clouds, and lightning are respectively, 81%, 67%, 70% and 48%. Note that these numbers do not reflect the percentage of fully automated visual observations since they contain situations where observers have access to (processed) sensor information.
The information provide by the respondents in the attachment to the questionnaire is also summarized in Appendix 4 for the 14 main variable categories. For that purpose the following classification has been adopted. 

“ “
Not applicable, variable not used or no algorithm used.
“-“
Algorithm used but not documented (or proprietary of manufacturer and not available to member).
“=”
Algorithm used and documented, but documentation cannot be shared (or proprietary of manufacturer, available to member, but cannot be made available to expert team).
“+”
Algorithm used and documented and documentation can be made available.

“*”
As “+”, but seems particularly suitable for further evaluation. Note that this is a subjective classification which takes into account how many items are available for a variable (threshold indicated in last row) and the documentation level exceeds 1 and/or 4 and/or software code can be made available. When only the software code is available the classification is set “+” since it is unclear whether it can be handled by the expert team.
	Classification
	temperature
	atmospheric pressure
	humidity
	surface wind
	precipitation
	radiation
	sunshine duration
	visibility
	evaporation
	soil moisture
	present and past weather
	clouds / state of sky
	lightning
	house keeping
	Average

	*
	29%
	48%
	45%
	35%
	29%
	19%
	26%
	32%
	10%
	10%
	13%
	19%
	26%
	16%
	26%

	+
	39%
	23%
	26%
	39%
	45%
	42%
	16%
	23%
	0%
	6%
	32%
	26%
	6%
	32%
	25%

	=
	3%
	3%
	3%
	3%
	3%
	3%
	3%
	3%
	3%
	3%
	0%
	3%
	0%
	3%
	3%

	-
	13%
	10%
	13%
	10%
	10%
	10%
	6%
	13%
	3%
	3%
	13%
	13%
	10%
	6%
	9%

	
	16%
	16%
	13%
	13%
	13%
	26%
	48%
	29%
	84%
	77%
	42%
	39%
	58%
	42%
	37%

	*+
	68%
	71%
	71%
	74%
	74%
	61%
	42%
	55%
	10%
	16%
	45%
	45%
	32%
	48%
	51%

	*+/*+=-
	81%
	85%
	81%
	85%
	85%
	83%
	81%
	77%
	60%
	71%
	78%
	74%
	77%
	83%
	81%


A summary of the classification of the algorithm documentation and detail level provided by the WMO members is given in the table above. The classical variables temperature, pressure, humidity, wind and precipitation show a similar pattern, namely for 4 to 5 members (13 to 16%) it is not relevant (no algorithm used) and 4 to 5 members have no documentation, but for the others algorithm documentation is available (more than 65% classification + or *). Evaporation and soil moisture have the lowest documentation level of 10% and 16%, respectively, but most members don’t measure these variables. The usage also affects the percentage of documentation of the other variables. When only the cases are considered when the variable is in use, the documentation level is always above 70% except for evaporation (60%).

Analysis
The reason for the low number of replies is unclear. The decision of the expert team to perform the questionnaire in two stages, which was specifically introduced to reduce the amount of work involved for the respondents of the questionnaire, seems to have had little effect. It would be good to find out why the response rate was so low. Possible reasons could be: (i) the preferred electronic reply (note that 2 handwritten questionnaires were returned), (ii) the restriction to English (note that 1 member at least made a translation); (iii) the usage of Word as the medium for the questionnaires instead of a web based tool; (vi) did the questionnaire reach the appropriate person in time, hence should formal distribution to permanent representative be reconsidered or accompanied by an additional distribution between CIMO members; (v) is there sufficient willingness amongst members (including staff availability) to share information on algorithms.

Although the number or respondents is rather low, the willingness of those that responded to participate and to share information and documentation is high. Compared to the 2001 survey the usage of algorithms has generally increased for all variables (most likely due to increased automation). The algorithms are generally documented, but the detail level varies. The percentage of algorithms that is documented has increased compared to 2001.The algorithm documentation is public at about 40% for the WMO members, but 60% is willing to make information available to the CIMO expert team. Considering the responses of the15 WMO members that participated to both the 2001and the 2012 survey, the documentation of algorithms has increased by 4 members, and the number of members making algorithm documentation available through their external website has increased from 1 to 3. 
The review of algorithms used in Automatic Weather Observing Systems should be continued in stage 2. However, in order to reduce the amount of work involved for the WMO members that are willing to participate and the analysis by the expert team it is proposed to select 2 variables to study in more detail. 
The present and past weather (weather) and state of sky (cloud) visual parameters are relatively new and hence less information is available in the WMO documentation. Therefore these variables should be targeted for further investigation. Clouds are a good candidate for further evaluation since algorithm detail is relatively straightforward involving generally only a time series of ceilometer measurements. Weather generation is more complex and involves a multi-sensor process and different manufacturers use entirely different sensor sets and approaches.
Conclusions

The number of responses obtained from WMO members on the questionnaire on algorithms used in automatic weather observing systems is rather low, but the willingness to participate and to share information and documentation by those that responded is high. 

Algorithms are generally used in the measurement of meteorological variables, particularly for the classical variables where the automation level is high, but also for the so-called visual parameters. The algorithms used are generally documented, but the level of detail varies. 

It is proposed that the review of algorithms used in Automatic Weather Observing Systems should be continued in stage 2 by evaluating cloud and weather algorithms in more detail.

WORLD METEOROLOGICAL ORGANIZATION

QUESTIONNAIRE

on

ALGORITHMS USED IN AUTOMATIC WEATHER OBSERVING SYSTEMS - Stage I
1. WMO Member Country / HMEI member:


There is a lot of work involved in the full scope of this task. Therefore two stages will be used in collecting the information from your organisation and the evaluation by the CIMO expert team. In the first stage (this questionnaire) you are asked to give an overview of the algorithms used by your organisation and the available documentation. In the next stage, for those that choose to participate, your nominated expert or focal point will be asked to provide detailed information on your implemented algorithms.

2. Are your current real time algorithms documented? 

  FORMCHECKBOX 

2.1. Please indicate if your algorithm documentation is public … FORMCHECKBOX 
 or must be in confidence 
 FORMCHECKBOX 

2.2. If algorithms are documented, is the documentation available on a Web site? 
  FORMCHECKBOX 

If available, please list Web site(s):  

2.3. If algorithms are documented, but not available on a Web site, please indicate if they can be sent to the CIMO expert team electronically by email (preferred) …


 FORMCHECKBOX 

 or as a hard copy by postal mail
 … FORMCHECKBOX 
 or by telefax/facsimile
 … FORMCHECKBOX 

2.4. Please indicate the level of detail that generally applies to your algorithm documentation
 (1) general description; (2) equations; (3) flow diagrams; (4) input and output specification; (5) software code; (6) other/specify: 






3. Are you willing to participate in this questionnaire and provide details on the algorithms used by your organisation to the CIMO expert team? 
       
YES  FORMCHECKBOX 
,   NO  FORMCHECKBOX 

3.1. Please complete the form in Attachment A (preferably electronically in English in MS-Word). Create a new row for each new parameter you want to add.

3.2. Please indicate if your organisation is able and willing to contribute to an analysis of specific algorithms by processing a reference input data set off-line. 
  FORMCHECKBOX 

4. Personal data of the expert nominated as focal person for further contacts:

Prof, Dr, Ms, Mrs, Mr
 ,



(Family name) 
(First name)

Your Position:


Institution:


Postal Address: 


Telephone:
 E-mail: 


Telefax:
 http://


Date:
 Signature: 



(Permanent Representative) 

Please, return the completed form, the appendix and the available algorithm documentation at your earliest convenience, preferably not later than 15 July 2012, to the following address:
Dr Isabelle Rüedi

Senior Scientific Officer
WMO Observing and Information Systems Department

7bis, avenue de la Paix, Case postale No. 2300

CH-1211 Geneva 2, Switzerland
Tel.: +(41 22) 730 8278
Fax: +(41 22) 730 8021
Email: iruedi@wmo.int 

	Parameter / Variable
	Variable in use with algorithm (yes  FORMCHECKBOX 
/no  FORMCHECKBOX 
)
	Algorithm documented

 (yes  FORMCHECKBOX 
/no  FORMCHECKBOX 
)
	Algorithm documentation level
 (1) general description; (2) equations; (3) flow diagrams; 
(4) input and output specification; (5) software code; (6) other/specify
	Software code owned by you
 (yes  FORMCHECKBOX 
/no  FORMCHECKBOX 
)

	1. Temperature
	
	
	
	

	1.1. Air / Ambient
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	1.2. Grass minimum
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	1.3. Surface
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	1.4. Soil at depth(s)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	1.5. Sea surface
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	1.6. Road at depth(s)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	1.7. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2. Atmospheric Pressure
	
	
	
	

	2.1. Sensor level
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.2. Station level (QFE)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.3. Sea level (QFF)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.4. Altimeter Setting (QNH / MSL) 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.5. Pressure Altitude
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.6. Density Altitude
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.7. Tendency
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.8. Transition Level
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	2.9. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	3. Humidity
	
	
	
	

	3.1. Relative humidity
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	3.2. Dew point temperature
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	3.3. Wet bulb temperature
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	3.4. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4. Surface Wind
	
	
	
	

	4.1. Speed
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.2. Gust
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.3. Lull
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.4. Direction
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.5. Direction variability
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.6. Cross / tail
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.7. Exposure correction
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	4.8. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5. Precipitation
	
	
	
	

	5.1. Intensity
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5.2. Accumulation
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5.3. Detection (Yes / No)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5.4. Duration
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5.5. Snow depth
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5.6. Equivalent water
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	5.7. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6. Radiation
	
	
	
	

	6.1. Solar / shortwave 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.2. Terrestrial / longwave 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.3. Narrow spectral band 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.4. UVA
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.5. UVB
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.6. Global 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.7. Direct 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.8. Diffuse 
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.9. Net
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	6.10. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	7. Sunshine duration
	
	
	
	

	7.1. Sunshine duration
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	7.2. …
	
	
	
	

	8. Visibility
	
	
	
	

	8.1. Meteorological Optical Range (MOR)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	8.2. Aeronautical visibility (VIS)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	8.3. Runway Visual Range (RVR)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	8.4. Slant Visual Range (SVR)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	8.5. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	9. Evaporation
	
	
	
	

	9.1. Accumulation
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	9.2. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	10. Soil moisture
	
	
	
	

	10.1. At depths
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	10.2. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11. Present and Past Weather
	
	
	
	

	11.1. Precipitation type
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.2. Precipitation intensity
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.3. Precipitation character
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.4. Atmospheric obscuration
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.5. Thunderstorm
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.6. Squall
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.7. State of ground
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	11.8. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	12. Clouds / State of Sky
	
	
	
	

	12.1. Amount / coverage
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	12.2. Base height
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	12.3. Type
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	12.4. Sky obscured / Vertical visibility (VV)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	12.5. ...
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	13. Lightning / locating the sources of atmospherics
	
	
	
	

	13.1. Sensor / Network
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	13.2. Cloud-to-ground / Cloud-cloud
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	13.3. Lightning at station
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	13.4. Lightning near station / vicinity
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	13.5. ...
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	14. House keeping
	
	
	
	

	14.1. Reference voltage(s)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	14.2. Reference current(s)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	14.3. Date and time
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	14.4. Performance
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	14.5. Availability
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 


	14.6. …
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	 FORMCHECKBOX 



	 
	Parameter  / Variable
	Total
	Use

	1
	Temperature
	76
	96%

	1.1.
	Air / Ambient (or/and with screen, various heights)
	25
	93%

	1.2.
	Grass minimum (or with screen)
	12
	44%

	1.3.
	Surface (or +5cm or +10cm)
	12
	44%

	1.4.
	Soil at depth(s)
	16
	59%

	1.5.
	Sea surface
	7
	26%

	1.6.
	Road at depth(s)
	1
	4%

	1.7.
	Wet bulb globe temperature
	1
	4%

	1.8.
	Runway temperature
	2
	7%

	2
	Atmospheric Pressure
	118
	96%

	2.1.
	Sensor level
	22
	81%

	2.2.
	Station level (QFE)
	23
	85%

	2.3.
	Sea level (QFF)
	22
	81%

	2.4.
	Altimeter Setting (QNH / MSL) 
	20
	74%

	2.5.
	Pressure Altitude
	8
	30%

	2.6.
	Density Altitude
	3
	11%

	2.7.
	Tendency
	17
	63%

	2.8.
	Transition Level
	3
	11%

	3
	Humidity
	55
	100%

	3.1.
	Relative humidity (or/and with screen)
	26
	96%

	3.2.
	Dew point temperature
	24
	89%

	3.3.
	Wet bulb / adiabatic saturation temperature
	4
	15%

	3.4.
	Water vapour pressure
	1
	4%

	4
	Surface Wind
	115
	100%

	4.1.
	Speed
	26
	96%

	4.2.
	Gust
	24
	89%

	4.3.
	Lull
	10
	37%

	4.4.
	Direction
	25
	93%

	4.5.
	Direction variability / extremes and standard deviation
	17
	63%

	4.6.
	Cross / tail
	7
	26%

	4.7.
	Exposure correction
	4
	15%

	4.8.
	Sensor selection
	1
	4%

	4.9.
	Mobile platform correction (ship)
	1
	4%

	5
	Precipitation
	88
	100%

	5.1.
	Intensity
	19
	70%

	5.2.
	Accumulation
	26
	96%

	5.3.
	Detection (Yes / No)
	17
	63%

	5.4.
	Duration
	12
	44%

	5.5.
	Snow depth
	10
	37%

	5.6.
	Equivalent water
	4
	15%

	6
	Radiation
	89
	85%

	6.1.
	Solar / shortwave 
	15
	56%

	6.2.
	Terrestrial / longwave 
	7
	26%

	6.3.
	Narrow spectral band 
	3
	11%

	6.4.
	UVA
	4
	15%

	6.5.
	UVB
	8
	30%

	6.6.
	Global 
	18
	67%

	6.7.
	Direct 
	13
	48%

	6.8.
	Diffuse 
	13
	48%

	6.9.
	Net
	6
	22%

	6.10.
	Spectral radiation (UVA, UVB or VIS-NIR)
	1
	4%

	6.11.
	Reflected / upward
	1
	4%

	7
	Sunshine duration
	16
	59%

	7.1.
	Sunshine duration
	16
	59%

	8
	Visibility
	48
	81%

	8.1.
	Meteorological Optical Range (MOR)
	19
	70%

	8.2.
	Aeronautical visibility (VIS)
	13
	48%

	8.3.
	Runway Visual Range (RVR)
	16
	59%

	8.4.
	Slant Visual Range (SVR)
	0
	0%

	9
	Evaporation
	5
	19%

	9.1.
	Evaporation
	2
	7%

	9.2.
	Potential crop evaporation
	1
	4%

	9.3.
	Evapotranspiration
	2
	7%

	10
	Soil moisture
	7
	26%

	10.1.
	Soil moisture
	7
	26%

	11
	Present and Past Weather
	59
	67%

	11.1.
	Precipitation type
	17
	63%

	11.2.
	Precipitation intensity
	16
	59%

	11.3.
	Precipitation character
	10
	37%

	11.4.
	Atmospheric obscuration
	6
	22%

	11.5.
	Thunderstorm
	5
	19%

	11.6.
	Squall
	3
	11%

	11.7.
	State of ground
	2
	7%

	12
	Clouds / State of Sky
	48
	70%

	12.1.
	Amount / coverage
	13
	48%

	12.2.
	Base height
	18
	67%

	12.3.
	Type
	3
	11%

	12.4.
	Sky obscured / Vertical visibility (VV)
	14
	52%

	13
	Lightning / locating the sources of atmospherics
	37
	48%

	13.1.
	Sensor / Network
	12
	44%

	13.2.
	Cloud-to-ground / Cloud-cloud
	12
	44%

	13.3.
	Lightning at station
	6
	22%

	13.4.
	Lightning near station / vicinity
	7
	26%

	14
	House keeping
	60
	67%

	14.1.
	Reference voltage(s)
	13
	48%

	14.2.
	Reference current(s)
	6
	22%

	14.3.
	Date and time
	17
	63%

	14.4.
	Performance
	8
	30%

	14.5.
	Availability
	10
	37%

	14.6.
	Reference resistance
	1
	4%

	14.7.
	Meta data / heights
	1
	4%

	14.8.
	Sensor Status
	1
	4%

	14.9.
	Data COM status
	1
	4%

	14.10.
	QC info
	1
	4%

	14.11.
	Backup
	1
	4%

	15
	Measurement of Ozone
	1
	4%

	15.1.
	Total ozone amount
	1
	4%

	16
	Sea State (level and waves)
	2
	4%

	16.1.
	Traditional analysis
	1
	4%

	16.2.
	Spectral analysis
	1
	4%


	WMO member country
	Key
	Region
	Word
	PDF
	Fax
	Comments / clarifications
	Focal point

	Azerbaijan
	AZ
	VI
	
	
	X
	
	Mr. Ibrahim Kazimli

ibrahim-kazim@yandex.ru

	Benin
	BJ
	I
	X
	
	
	
	Mr. Lucien Attindogbe

attindogbelucien@yahoo.fr

	Bhutan
	BHT
	II
	
	
	X
	
	??. Sonam Dorji

dsonams01@yahoo.com

	Chile
	RCH
	III
	
	
	X
	
	Mr. Horacio Peña

hpenar@meteochile.cl

	China
	CN
	II
	X
	
	
	Clarification provided.
	Mr. Xin Zhang

zhangxin830626@163.com

	Colombia
	CO
	III
	
	
	X
	Letter with negative reply.

Implementation of algorithms is in initial stage of development.
	-


	Croatia
	HR
	VI
	X
	
	
	Clarification provided (e-mail address).
	Mr. Tomšić Davor

tomsic@cirus.dhz.hr

	Estonia
	EST
	VI
	X
	
	
	
	Mr. Juhan Hinnov

juhan.hinnov@emhi.ee

	Finland
	FIN
	VI
	X
	
	
	
	Mr. Jussi Haapalainen

Jussi.Haapalainen@fmi.fi

	France
	F
	VI
	
	X
	
	The algorithm documentation is not public, but the information provided in the questionnaire can be used and published by the CIMO-ET.

Software code is available and can be shared with CIMO-ET, but not for some variables such as present weather and lightning.
	Mrs. Cécile Marie-Luce

cecile.marie-luce@meteo.fr

	Germany
	D
	VI
	X
	
	
	
	Dr. Eckhard Lanzinger

Eckhard.Lanzinger@DWD.de

	Greece
	GR
	VI
	X
	
	
	The algorithm documentation is not public, but the information provided in the questionnaire can used and published by the CIMO ET.
	Mr. Nikolaos Kalamaras

nikal@hnms.gr

	Hong Kong, China
	HK
	II
	X
	
	
	Expected by mid September
	Mr. Kwong-hung Tam

khtam@hko.gov.hk

	Hungary
	H
	VI
	
	X
	
	The algorithm documentation is not public, but the information provided in the questionnaire can be used and published by the CIMO-ET.
	Mr. Róbert Tóth

toth.r@met.hu

	Indonesia
	RI
	V
	
	X
	
	Clarifications provided.
	Mr. Ariffudin
ariffu@gmail.com

	Iran
	IR
	II
	
	
	X
	Letter with negative reply.

There are no documented algorithms since they are used non-automatically.
	-

	Israel
	IL
	VI
	
	X
	
	No clarifications required.
	Mr. Mintz Onn

onnm@ims.gov.il

	Italy
	I
	VI
	X
	
	
	Algorithm documentation is not available, but could be produced on request.

The algorithm documentation is not public, but the information provided in the questionnaire can be used and published by the CIMO-ET.

Software code is available and can be shared with CIMO-ET.
	Dr. L.Col. Casimiro Ciotti

ciotti@meteoam.it

	Japan
	J
	II
	
	X
	
	Algorithm documentation (in Japanese) has been provided by e-mail.

Clarifications provided.
	Mr. Jinji Koike

jinji.koike@met.kishou.go.jp

	Kuwait
	KWT
	II
	
	
	X
	
	Mr. Salah Alansari

s.alansari@met.gov.kw

	Lithuania
	LT
	VI
	X
	
	
	
	Mr. Darius Mikalajunas

dariusm@meteo.lt

	Malaysia
	MAL
	V
	X
	
	
	Algorithm documentation (in English) has been provided by e-mail.


	Mr. Wan Mohd. Nzari Wan Daud

wnazri@met.gov.my

	Mozambique
	MOC
	I
	
	
	X
	E-mail response, algorithms are documented in manuals of manufacturers (Campbell and Vaisala).


	Mr. Atanasio Manhique

atanasio_m@inam.gov.mz

TBD

	Netherlands
	NL
	VI
	
	X
	
	Algorithm documentation (in Dutch and English) available from website.
Software code is available and can be shared with CIMO-ET.
	Mr. Jitze van der Meulen

meulenvd@knmi.nl

	New Zealand
	NZ
	V
	X
	
	
	Current documentation is suitable for internal distribution only. It requires some work to make it available for general publication.

Software code is available, but cannot be shared with CIMO-ET.
	Mr. Bruce Hartley

Bruce.Hartley@metservice.com

	Qatar
	Q
	II
	
	X
	
	
	Mr. Mussa Al-Meer

Mussa.Almeer@caa.gov.qa

	Sweden
	S
	VI
	X
	
	
	The software code (Your Way programming language of Vaisala MILOS 520 stations) can be shared; documentation and comments are in Swedish.
	Mrs. Ann-Christine Andersson

ann-christine.andersson@smhi.se

	Thailand
	T
	II
	X
	
	
	
	Mr. Nattawut Dandee

wdee1616@hotmail.com

	Turkey
	TR
	VI
	X
	
	
	There is no formal algorithm documentation. It will be prepared in the near future.
	Mr. Müslüm Yiğit

myigit@mgm.gov.tr

	USA
	USA
	IV
	
	X
	
	
	Mr. Donald Byars

Donald.Byars@noaa.gov

	Uzbekistan
	UZ
	II
	X
	
	
	
	Mr. Akhror Kakhramonovich Riksiev

uzhymet@meteo.uz

	HMEI
	
	
	
	
	
	
	

	CAE S.p.a.
	CAE
	VI
	X
	
	
	The algorithm documentation is not public, but the information provided in the questionnaire can be used and published by the CIMO-ET.

Software code is available, but cannot be shared with CIMO-ET.
	Mr. Vittorio Alessandrini

vittorio.alessandrini@cae.it

	Degreane Horizon
	Degr
	VI
	
	
	X
	
	Mr. Sultan Yann

ysultan@degreane-horizon.fr

	Oriental Electronics Inc
	Orie
	II
	X
	
	
	
	Ms. Naomi Tamura

+81 774 63 2300

	SIAP+MICROS S.r.l.
	SIAP
	VI
	
	X
	
	
	Mr. Massimiliano Sanna

m.sanna@siapmicros.com


	WMO member country
	documented
	public
	web
	other
	detail level (typical)
	participate
	off-line analysis
	temperature
	atmospheric pressure
	humidity
	surface wind
	precipitation
	radiation
	sunshine duration
	visibility
	evaporation
	soil moisture
	present and past weather
	clouds / state of sky
	lightning
	house keeping
	owner (overall)

	AZ
	N?
	?
	?
	N?
	12-45
	Y
	N
	+
	*
	*
	+
	+
	+
	
	
	
	
	
	
	
	
	N?

	BJ
	Y
	N?
	
	?
	12-45
	Y
	Y
	*
	*
	*
	*
	*
	*
	*
	*
	 
	*
	+
	+
	 
	*
	Y?

	BHT
	N?
	
	N
	
	
	Y
	N
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RCH
	N?
	
	
	
	
	
	
	
	-
	-
	-
	-
	-
	
	-
	
	
	-
	-
	
	
	N

	CN
	Y
	Y
	N
	E
	12---
	Y
	Y
	*
	*
	*
	*
	*
	*
	*
	+
	*
	*
	+
	+
	*
	*
	N

	CO
	
	
	
	
	
	N
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HR
	Y
	Y
	N
	H
	1--4-
	Y
	N
	+
	+
	+
	+
	+
	+
	
	
	
	
	
	
	
	+
	N

	EST
	N?
	-
	-
	-
	-
	Y
	N
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	-
	-
	
	-
	N

	FIN
	Y
	N?
	N
	E
	1234(5)
	Y
	?
	*
	+
	*
	+
	*
	+
	
	-
	
	
	+
	=
	*
	+
	N?

	F
	Y
	N#
	N
	E
	1--45
	Y
	Y
	*
	*
	+
	*
	*
	*
	*
	*
	*
	
	+
	*
	-
	+
	Y

	D
	Y
	Y
	N
	E
	--4--
	Y
	Y?
	-
	
	-
	+
	+
	
	
	+
	
	
	*
	
	
	+
	(Y)

	GR
	Y
	N#
	N
	E
	12-4-
	Y
	N
	-
	*
	+
	+
	+
	
	
	
	
	
	+
	
	
	+
	N

	HK
	Y
	Y
	Y
	E
	12-45
	Y
	Y
	*
	*
	*
	*
	+
	+
	+
	*
	
	
	
	+
	-
	+
	Y

	H
	Y
	N#
	N
	?
	----5
	Y
	N
	+
	+
	+
	+
	+
	*
	+
	+
	
	+
	
	+
	*
	+
	N

	RI
	Y
	N?
	N
	E
	12---
	Y
	Y
	+
	+
	+
	+
	+
	+
	
	+
	
	
	
	+
	+
	+
	N

	IR
	N
	
	
	
	
	N
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IL
	Y
	Y
	N
	E
	1----
	Y
	Y
	+
	+
	+
	+
	+
	+
	+
	
	
	
	
	
	
	
	N

	I
	N
	N#
	N
	E
	(1--45)
	Y
	N
	+
	*
	*
	*
	+
	+
	*
	
	
	
	
	
	+
	-
	Y?

	J
	Y
	Y
	N
	E#
	1----
	Y
	N
	+
	+
	+
	+
	+
	+
	+
	+
	
	
	+
	-
	-
	
	N

	KWT
	Y
	N?
	N
	N
	12(3)4-
	N?
	Y
	=
	=
	=
	=
	=
	=
	=
	=
	=
	=
	
	
	
	=
	N

	LT
	Y
	Y
	N
	E
	12-4-
	Y
	N
	*
	*
	*
	*
	*
	*
	*
	*
	
	+
	*
	*
	*
	
	N

	MAL
	Y
	Y
	N
	E#
	12-4-
	Y
	N
	+
	*
	*
	+
	+
	+
	
	*
	
	
	
	
	
	
	Y

	MOC
	
	
	
	
	
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	N

	NL
	Y
	Y
	Y
	E
	12(3)4(5)
	Y
	Y
	*
	*
	*
	*
	*
	+
	*
	*
	*
	
	*
	*
	*
	*
	Y

	NZ
	Y
	Y#
	N
	E
	12-4-#
	Y
	N
	*
	*
	*
	*
	*
	+
	*
	*
	
	*
	+
	*
	*
	*
	Y

	Q
	Y
	N?
	N
	E
	12(3)--
	N?
	N
	*
	*
	*
	*
	+
	*
	*
	*
	
	
	-
	*
	
	+
	Y

	S
	Y
	Y
	N
	E
	1(2)--(5)
	Y
	N
	+
	*
	*
	+
	+
	+
	+
	+
	
	
	+
	+
	
	
	(N)

	T
	Y
	N?
	N
	N
	12--5
	Y
	Y
	+
	*
	*
	*
	*
	+
	
	*
	
	
	+
	+
	*
	
	Y

	TR
	N#
	
	
	
	?
	N
	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	
	
	

	USA
	Y?
	Y
	Y
	Y
	12(3)45
	Y?
	?
	+
	*
	*
	*
	*
	
	
	*
	
	
	*
	*
	*
	*
	N?

	UZ
	Y
	N?
	N
	F
	----5
	Y
	N
	+
	+
	+
	+
	+
	
	
	+
	
	
	+
	+
	?
	+
	Y

	HMEI
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CAE
	Y
	N#
	N
	E
	12---#
	Y
	Y
	
	
	
	+
	+
	
	
	
	
	
	
	
	
	
	Y

	Degr
	Y
	N?
	N
	Y
	123--
	N?
	N
	*
	*
	*
	*
	+
	*
	+
	*
	
	
	-
	*
	
	-
	Y

	Orie
	?
	N?
	N
	E
	?
	N?
	Y
	+
	-
	-
	-
	-
	-
	-
	
	
	
	
	
	-
	-
	Y

	SIAP
	Y
	N?
	N
	?
	-(2)-45
	Y
	N
	+
	+
	+
	+
	+
	+
	+
	
	*
	+
	
	
	
	+
	Y

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	<# use>
	2.8
	4.4
	2.0
	4.3
	3.3
	3.3
	0.6
	1.8
	0.2
	0.3
	2.2
	1.8
	1.4
	2.2
	

	
	
	
	
	
	* threshold
	3
	3
	2
	4
	3
	3
	1
	2
	1
	1
	4
	3
	1
	3
	


Legend

Y
Yes
(Y)
Varies, but generally Yes
N
No
(N)
Varies, but generally No

?
Unknown or unclear, pending clarification
E
(Additional) Algorithm documentation can be made available via email

F
(Additional) Algorithm documentation can be made available via fax

H
(Additional) Algorithm documentation can be made available via hard copy

Y
(Additional) Algorithm documentation can be made available

Legend for evaluation of algorithm documentation per variable:


Not applicable, variable not used or no algorithm used

-
Algorithm used but not documented
=
Algorithm used and documented, but documentation cannot be shared 

+
Algorithm used and documented and documentation can be made available
*
As +, but seems particularly suitable for further evaluation.















� Tick “(” the box(es) as appropriate (double click and set value to checked) or enter [X] for Yes


� Underline, Circle or Delete as many as are appropriate
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