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	Summary and purpose of document
This document provides information on the plan to develop centennial station recognition mechanisms and related draft criteria for such stations.


Action proposed

The Meeting is invited to review the draft criteria and to provide guidance on whether these criteria are suitable or to provide guidand on how to improve them. The CIMO Management Group is also invited to provide guidance on the type of mechanism that should be implemented to carry out the selection of the climate stations. 

________________
Appendix:
Draft criteria for a potential WMO designation of centennial observing stations

COOPERATION WITH OTHER TECHNICAL COMMISSIONS AND REGIONAL ASSOCIATIONS

Draft Criteria for Centennial Stations
1. INTRODUCTION

1.1 ICG-WIGOS noted the increased interest among Members in gaining official WMO recognition for centennial observing stations, which have been operating for one hundred years or more. It highly appreciated Members’ efforts to maintain observational programmes at selected sites for decades or even centuries, and emphasized the outstanding importance of historically uninterrupted long and homogeneous time series of data as reference for long-term analyses of climate variability and change.
1.2 The Executive Council, at its Sixty-fifth session, noted the support of ICG-WIGOS for centennial observations at specific sites and urged Members to sustain relevant observation programmes as an invaluable scientific heritage for future generations. While fully acknowledging Members’ sole responsibilities for national observations, the Council requested CCl, jointly with GCOS and CIMO, to investigate existing site certification mechanisms, network criteria and monitoring principles and to set up an appropriate WMO mechanism for the recognition of centennial observing stations, based on a minimum set of objective assessment criteria.
1.3 As noted by the CCl Management Group, a WMO initiative in this regard is intended to provide a global framework for identifying, assessing and designating centennial climate stations, whose data time series are valuable for research and services and which follow WMO standards where applicable. By raising the profile of centennial climate stations, the initiative would contribute to Members’ efforts to maintain such stations under the most preferable conditions. Specifically, it is hoped to strengthen NMHSs’ role in cases where centennial climate stations are at risk due to resource constraints and/or conflicting societal interests at national or local levels including intended unfavorable changes in the station environment etc. CCl Management Group acknowledged, however, that such a purpose requires an objective and rigorous designation mechanism.
1.4 Two experts, one from climate (Dr Ingeborg Auer, ZAMG, Austria) and one from observation domains (Michel Leroy, Météo-France, France) representing CIMO, have been invited to visit the Secretariat mid November 2013 to explore the existing site certification mechanisms, network criteria and monitoring principles and discuss potential criteria and mechanisms for a WMO recognition of centennial climate stations. The “Draft criteria for a potential WMO designation of centennials observing stations” they developed are provided in the Appendix.

2. TOWARD THE FUTURE
2.1 It is envisaged to organize a WMO scoping meeting on a potential WMO recognition mechanism for centennial observing stations from 11 to 13 June 2014. That meeting would be expected to:

a) review the Draft criteria for a potential WMO designation of centennial observing stations as proposed by the above mentioned experts, and 

b) discuss and outline an appropriate WMO mechanism for recognising centennial observing stations.

2.2 Various recognition mechanisms could be envisaged. For example, a pragmatic recognition mechanism might comprise (i) a self assessment by Members based on a template, which requests confirmation relative to agreed upon criteria; and (ii) a small expert review board, which would review self assessments once or twice a year by written procedure and which would advise on the recognition. Final recognition to be confirmed by an appropriate WMO body. Recognised observing sites to be listed in an official WMO document, such as WMO publication n° 9, and to be published on the Web, and formal recognition letter to be sent to PR.
2.3 It is expected that the outcome of the scoping meeting, consisting of the draft criteria and draft approval mechanisms will be submitted to CCl-16 and CIMO-16 in July for approval and then later on to Cg-17 in 2014.
2.4 The CIMO Management Group is invited to review the draft criteria and to provide guidance on whether these criteria are suitable to sustain relevant observation programmes as an invaluable scientific heritage for future generations. It is also invited to provide guidance on how to improve them, should it be felt necessary.
2.5 The CIMO Management Group is also invited to provide guidance on the type of mechanism that should be implemented to carry out the selection of the climate stations and whether CIMO should be formally involved in it or not. 

_________________
APPENDIX I: Background information 
Draft criteria for a potential WMO designation of centennial observing stations

Dr Ingeborg Auer, ZAMG, Austria and Michel Leroy, Météo-France, France

1
Introduction

Climate change is posing one of the most critical challenges to mankind. To advise decision makers appropriately, scientists need to understand the causes of climate variability and change and make predictions for the future. High-quality homogenized data sets of atmospheric parameter are among the most valuable sources to help understanding climate and its variability. In this respect, scientists rely on a number of heterogeneous observations, one of them being very long instrumental time series originating from centennial observing stations. Usually, additional efforts are needed to homogenize respective time series, a process which most often starts with data rescue activities (including for station metadata), quality assurance measures, gap filling, etc. Basically, we can find more than 150 years of measurements mainly from the following parameters: air temperature and air pressure, precipitation, sunshine duration and soil temperature. Humidity measurements can be found for more than 100 years. Observations of cloudiness have been performed for more than 150 years too, however, done subjectively by manual means. Wind observations are not yet considered for centennial observations for several reasons: Long-term wind observations normally started with observations based on the Beaufort classes and have been continued by instrumental wind measurements. These observations are excluded from our discussion as no methods are known to homogenize the related time series. Very long time series of wind measurements are rare. Recent wind sensors give very comparable measurements when exposed in similar conditions, but it was not the case in past years (40 years ago) before “modern” techniques became available. Old wind measurements are considered to be doubtful.

From a centennial observing station we expect continuous measurements (observations) of at least one parameter covering at least 100 years at one single station (not a combination of two or more series of stations in a region) , however we are aware that related time series may have some gaps and metadata of the past may be fragmentary. Centennial time series are defined for each parameter and hence a centennial observing station may have several centennial time series, one for each parameter. 

2
Draft criteria for centennial observing stations

2.1
For the past :

Minimum criteria: 

(1) The station was founded at least 100 years ago and is still in operation. It is also possible that a station has been or will be re-opened after its closure and be maintained in the future (cf. criteria 2 below).  

(2) As a rule of thumb, missing data should be less than 10% (note: no scientific justification, final decision will be subject to expert assessment) with no more than five consecutive years of missing data. In case of daily values the rules for the completion of daily values can be applied (cf. Guide to Climatological Practices), single monthly values can be filled by applying statistical methods. In any case data gaps have to be documented, even if gaps have been filled using some statistical procedures (cf. Guide on Metadata and Homogenization). 

(3) The minimum historic station metadata shall contain geographical coordinates including altitude, identified meteorological element (at least one) and its unit as well as the time of observation. Useful data are based on an adequate installation of the instrument (a thermometer exposed to sunshine or a rain gauge below a (growing) tree is not considered as a useful installation). 

(4) No major station relocations. The final definition of ‘major’ will be subject to expert assessment. A station moved from the city centre to the airport will not fulfill this criterion. However, a station which originally was built up in an urban environment and which is still there will be accepted.
(5) All historic data and metadata are rescued, or will be rescued in near future in order to prevent them from deterioration of the medium (note: at least images, cf. Guide on data rescue).  It is understood that WMO and partners facilitate necessary data rescue activities where necessary.

 Additional recommended criteria:

(1) Historic station metadata comprise additional information on observers, precise description of the location (garden, field, paved surface etc), type of instrument and description (if available, the type of instrument used in the past should be documented and each instrument type itself should be described: photos, drawings, technical characteristics, user’s documentation etc., observing rules, thermometer screens). 

(2) No relocation throughout the station history. There have been instrumental changes only in order to improve the quality of measurements. Changes of instrumentation allow for homogenization (documented breakpoints, homogeneous sub-periods are long enough). 

(3) As a rule of thumb, missing data should be less than 5% (no scientific justification, final decision will be subject to expert assessment) with no more than three consecutive years of data missing. Exceptions may be accepted in cases where major historic events like wars hampered continuous observations. 

Note: Important for any centennial observing station (fulfilling the minimum or additional recommended set of criteria) is that the distribution of its observed data allows testing homogeneity and that possible breaks in the series are distributed in a way that the time series can be homogenized. A sufficient number of neighboring stations will facilitate the homogenization procedure, however this is not a criterion for the potential designation of a centennial observing station.


2.2
For the present: 

Minimum criteria:

(1) Open and free and unrestricted data access shall be granted to the raw data in at least monthly resolution including respective metadata. In some cases the original data may have gone lost, and some data have been recovered from other sources (e.g. yearbooks etc.). Therefore the status of the data series has to be reported (original data, quality controlled data, gaps completed, partly homogenized etc). 

(2) The measurements are still performed in a known and organized manner: instruments and observing procedures described and documented (metadata), instruments calibrated and maintained (cf. ‘sustained performance classification’ as currently under discussion within CIMO).

(3)* The present environment of a centennial observing station shall be classified according to the siting classification defined in the CIMO Guide (WMO n°8). 

(4)* Precipitation measurements shall be classified as class 4 at minimum. 
*Note: Further explanation of criteria (3) and (4) is provided in chapter 3. ‘Discussion of, and proposal for, the application of the CIMO site classification’ below.

Additional recommended criteria:

(1) All observed data including its metadata of a centennial observing station are available for open and free and unrestricted data exchange.


(2) Conformity with WMO observational standards (CIMO guide, WMO 8), where appropriate. Before thermometer screens have been introduced into the networks, thermometers installations at north-side oriented windows or walls were very common. If such a positioning is still the case today, it is highly recommended to maintain it but perform parallel measurements at a nearby station according to WMO standards (example: at centennial station Kremsmünster, Austria, two different measurement sites are operated, one taking into account WMO standards and one maintaining the original observing site with a north-wall window installation of the thermometer).

2.3
For the future:

Minimum criteria:

(1) The station will be maintained in the future, any changes to the observations and measurements introducing inhomogeneities to the time series will be avoided as far as possible. This means that only necessary instrument changes (including transition from manual to automated measurements) will take place according to WMO standards with parallel measurements of sufficient lengths (2 years according to GCOS and WMO climate monitoring principles). 

(2) No major relocations. Minor relocations might be acceptable, specifically if needed for the benefit of the time series. Two years of parallel measurements are requested in such a case.

(3) Close station surroundings will be kept unchanged as far as possible.

(4)* The future environment of a centennial observing station shall be classified according to the siting classification defined in the CIMO Guide (WMO n°8). 

(5)* Precipitation measurements shall be classified as class 4 at minimum. 
(6) Data gaps due to disruption of observations etc. should not exceed 5%.

(7) WMO Metadata standards and best practices shall be applied. 

*Note: Further explanation of criteria (3) and (4) is provided in chapter 3. ‘Discussion of, and proposal for, the application of the CIMO site classification’ below.

Additional recommended criteria:

(1) No changes to the surroundings of the station and no station relocation

(2) No disruption of operation (no data gaps).
3
Discussion of, and proposal for, the application of the CIMO site classification

Environmental conditions of a site may generate measurement errors exceeding the instruments’ tolerances and characteristics. CIMO has been recommending exposure rules for years, but it is now well recognized that (many) sites do not fully follow the recommended exposure rules. This brought CIMO to define a siting classification for surface observations, a class 1 site being considered as a “reference” site (considering exposure) and a class 5 site being a site where nearby obstacles create an inappropriate environment to be representative of a wide area, which should be avoided. Intermediate classes 2, 3 and 4 are also defined. Each type of measurement on a site is subject to a separate classification. The siting classification is defined in chapter 1 of the CIMO Guide (WMO n° 8). This sitting classification will also be available as an ISO standard (ISO 19289), giving it a larger visibility beyond the meteorological community.

To apply this classification to historic periods of a station would be ideal but unrealistic, due to the lack of knowledge of the detailed environment of the station in the past. But the application of this classification to present conditions of a station would allow documenting the present environment and to maintain or change it in a documented and controlled way. 

Documented siting conditions constitute valuable metadata, which should be archived and updated regularly (at least every five years). Classes 2 or 3, though not following the WMO/CIMO “ideal” recommendations, can be considered as rather acceptable and should not lead to any specific change in location and/or environment.

What to do if the class number is high (4 or 5)? A class 5 for precipitation is so bad (obstacles very close to the rain gauge, eventually above!) that it is not acceptable. However, any change of measurement sites of a station will interfere with the desired homogeneity of a time series. If the surrounding of a measurement site prevents homogeneity and appropriate representativeness of the data (in terms of the siting classification criteria), it should be evaluated, whether these circumstances reflect a characteristic of the site for a long period. If so, it might be better not to change the measurement site, while any recent and non-permanent disturbance should be subject to modifications of the site.
In any case, to classify the site helps in understanding its environment and in controlling its changes in time.

Conclusion:
Minimum criteria:

(1) The present and future environment of a centennial observing station shall be classified according to the siting classification defined in the CIMO Guide (WMO n°8). Each type of measurement on a site is subject to a separate classification. The surroundings of class 1, 2 or 3 sites should be kept unchanged as far as possible. Class 5 should be avoided and the environment or the location of the measuring device should be changed to achieve a least class 3 for further measurements. The reasons for class 4 should be checked (expert assessment) to identify whether these have been introduced rather recently or whether it reflects a site’s characteristic for a long time (> 20 years?). If it is not an “historic” characteristic of the site, the environment or the location of the measuring device should be changed to achieve a least class 3 for further measurements. Any change shall be documented properly.

(2) Precipitation measurements shall be classified as class 4 at minimum. 
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