Compendium of Good National Practices for Public-Private Engagement

SWITZERLAND: MeteoSwiss public-private partnership with MeteoGroup

Switzerland’s National Weather Service MeteoSwiss has a long history of using partner data within their
own operations. Collaborations with public partners started in early 2000. In those early days, MeteoSwiss
did see private weather companies as competitors and conflicts about where and how to measure or about
the accuracy of forecasts transpired through the media. The situation changed in 2011 when MeteoSwiss
decided to start a cooperation with the private weather company MeteoGroup, the largest operator of a
network of private weather stations in Switzerland.

After some devastating storms and floodings in 2005, which have raised the understanding of the importance
of forecasting the impacts of natural hazards, the Swiss government commissioned MeteoSwiss to increase
the density of their network of automatic weather stations. In 2009, a warning concept, which divided
Switzerland into around 140 warning regions, was operationally put in place with the goal to ensure at least
one automatic weather station in each warning region measuring on a near-real-time basis (10 minutes
frequency). Prior to that, in 2007, MeteoSwiss started an analysis to compare the existing automatic weather
station network with the requirements of the new warning concept. The warning regions colored in green in
Figure 1 were already covered by at least one MeteoSwiss weather stations. In contrast, the red areas show
the gaps (lack of weather station) present at that time. In parallel, MeteoSwiss created an inventory of all
existing, both public and private, partner stations in Switzerland. The inventory consisted of around 1000
partner stations. They are shown in both Figure 1 and Figure 2 using different symbols for the different types
of partners such as hydrology departments, snow and avalanche research centers, etc.
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Figure 1: Overlay of the existing automatic weather stations network of MeteoSwiss with the new warning
regions. In green the areas, which were covered by a MeteoSwiss weather station in 2008, in red the areas,
which were not yet covered at that time. The different forms of symbols show different kinds of existing partner
weather stations.

Can private partner stations fill the measurement gaps in Switzerland?

Based on this analysis it was shown that the existing gaps could be filled either by expanding the MeteoSwiss
automatic weather stations network or by integrating existing partner stations. Considering the financial
implications, MeteoSwiss decided that using partner stations, wherever possible, would be an effective way to
save taxpayers money without compromising the quality of its weather forecasts and warnings. It was shown
that existing partner networks could fill around half of the observational gaps in the warning regions without
MeteoSwiss measurements. Partner weather stations, which delivered the needed measurement data in the
required temporal resolution and quality, were considered. Figure 2 illustrates in light green the warning regions,
which in 2008 could be covered by partner stations. The remaining red areas represent the warning regions
where MeteoSwiss had to build their own weather stations due to the lack of alternative from the partners.
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Figure 2: Overlay of the gaps with existing private or public measurement networks (symbols show existing
partner weather stations).Light green shows the areas where partner data could fill the gaps, red areas
highlight locations where MeteoSwiss had to build new automatic weather stations.

In addition to the already existing data exchange with public partners like the National Air Pollution Monitoring
Network (NABEL), the Institute for Snow and Avalanche Research (SLF) or the exchange of hydrological
monitoring data with the Swiss Cantons, in 2010 MeteoSwiss decided to also start cooperation with private data
providers. With over 300 weather stations, the largest private weather company in Switzerland was (and still is)
MeteoGroup, which at that time was still known under its former name Meteomedia. Analyzing their weather
station network, MeteoSwiss experts from different fields like nowecasting, climatology, numerical weather
modelling, radar or satellite technology, determined in 2011 a set of 50 stations, which would add great value to
MeteoSwiss official duty tasks such as forecasts, warnings or verification. Since 2012, these 50 MeteoGroup
stations, together with a number of stations operated by governmental agencies, have been integrated into the
central data platform of MeteoSwiss. These observational data have been assimilated in the working
environment of the forecasters (e.g. NinJo) and other data extraction tools. Recognizing the importance of these
50 stations for the quality of the warning products, a special contract has been signed between MeteoSwiss and
MeteoGroup in order to ensure data quality, availability, timeliness etc. The Swiss law does not allow barter
agreements between governmental agencies and private companies. Thus with MeteoGroup being a private
company, a regular customers contract clarifying terms and conditions of use was signed. Besides these 50
stations, there are currently more stations from public partners integrated in our systems (see Figure 3).
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However, these additional collaborations are based on barter agreement (no money involved). They are valuable
additional information but not part of the set of data being essential in critical weather situations.

Figure 3: Current map of private and public partner stations integrated in the MeteoSwiss systems (screenshot
taken: 4.4.2020). The different symbols stand for different types of partner stations. A current map with detailed
information about each partner station can be found on the MeteoSwiss website [Source:
https://www.meteoswiss.admin.ch/home/measurement-and-forecasting-systems/land-based-
stations/automatisches-messnetz/partnernetze.html]

What is the quality of private partner stations?

Since MeteoGroup is mainly using low-cost all-in-one Davis-Stations, questions about quality and
comparability with MeteoSwiss-Stations were risen. In order to address this issue, MeteoSwiss has developed a
procedure to evaluate a station’s quality - the so-called MeteoSwiss Classification Procedure for Automatic
Weather _ Stations “METEO-Cert” [Source: https://www.meteoswiss.admin.ch/home/measurement-and-
forecasting-systems/land-based-stations/automatisches-messnetz/certification-of-monitoring-stations.html]. It
was developed and implemented between 2010 and 2013 and was put into operation in 2014. METEO-Cert
evaluation includes about a hundred criteria covering uncertainty of the instruments, measurement location and
siting (based on the WMO CIMO Siting Classification), maintenance and calibration procedures of the operator,
as well as metrics such as timeliness (transmission speed) and data availability. The evaluation results are
determined by analyzing one year of data (see example in Figure 4). To ensure an unbiased result, the
inspections and application of the METEO-Cert is carried out by a thied party institution — in our case, the
Swiss Institute of Metrology (METAS). METAS experts inspect both MeteoSwiss own stations and the
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designated set of 50 stations belonging to MeteoGroup, which provides for a neutral, third-party assessment of
the automatic weather stations regardless their ownership.

48 information about the installed instruments B8 Wind Compliant
50  What assessed instruments ore installed ? {Status-info, not in DW T. RH, p, Wind, Precipitation, Radiation 89 Sensor Lambrecht: 14512
51 Whot non-gssessed inst are instolioed? (Stotus-info, notin DWH) 90 Uncertainty af wind spaed instrument [%] %
52 91 U f wing direction M - Fh
53 Temperature ond Humidity Fully Compliant 91 s instrument heating site-appropripte? Yes

54 Sensor stronic: HC2-53 & MP102H 1/10 (SMN Digital) 93 | Does the sensor measune up to 180%km/h? Yes
5 |5 the sensor comectly ventiloted ? g 94 | [x the sansor comectly exposed ? Yee
56 | is the sensor protected and weather-praof? 35 | Erroy on roug d nt height %

96 | Mepsurement height (from ground) 10.0m
97 | Wind ciass accovding to Davenport 2
106 CTMO global Siting Classification 3
107 | Stotion supervision [points] 8
108| Frequency of ealibration in lab or replocement? [pears] 2years

57 |Uncertainty of instrument at 200

S8  Uncertointy of relative humidity instrument
58  Meosurement beight

B0 | Is the sensor corrsctly exposed?

B1 | CIMO Siting Classification

62 | Station supenvision [points] 109 Frequency of comparison measurements or controls on site by o 12 months
63 Frequency of calik in lab or rep 12 fyears] 110 Frequency of maintencnce by Kesper? [week] 3 wesks
4 Frequency of comparison measurements or controls on site by o, 12 months | 111 s there a paraliel measurement with @ second instrument? L

112 is there automatic dota control or monitoring # Yes

E5 | Frequency of maintenance by Keeper? [week]

BE | s there o porallel measurernent with o second instrument?
67 | is there outomotic date control or monitoring ?

68 | Post-Analysis: Dota ovallability [%]

69 | Post-Analysis: Timeliness [min]

70 | Comments

113 Post-Anglysis: Dato availability [%] 100.0%
114 Post-Analysis: Timeliness [min] 2.2 min
Comments There are same trees on the south west side,
which gives the global class 3 (few isolated
ohbstacles). Furthermore, there are some
=mall buidlings (west and north-east and

7

1 -
72 | Pressure Fully Compliant 1;2 south side].
73 Sensor

117 Precipitation Fully Campliant

74 | is the sensor protected and weather-proof?
118 Sensor Lambrecht; 1518 H3

75  Uncertointy of instrument at 20 °C

1 7
76 | Altitude of pressure sensor [m] 119 [s instrument :u.;mm’ to work under ;>r. ow and hail conditions Yes
77 |Aceuraey of measurement altitude [em] 220165 instrument heating slﬁ'ﬂﬂﬂmﬂ:_ﬂ:f o Yes
78 is the sensor correctly exposed? 121 Is instrument protected by wind shield (Niphertrichter)

122 i instrument based on tipping-gouge pricinple ? s

79 | Station supervision [points]

B0 | Frequency of colibration in lab or replocement? [years]

Bl | Frequency of compariton measurements or controls on site by o,
B2 | Is there o porallel measurement with @ second instrurment?

83 | s there outomatic doto controf or monitoring ?

123 Uncertointy of instrument [%] %
124 Collector size 200 mm2
125 Meosurement height 16m
126 [s the sensor comestly exposed? Yes
& 127 | CIM0 Siting Clossification 1
B84  Post-Analysis: Date availability [%] 128 Is the Instrument on @ roaf? Mo
85 | Post-Analysis: Timeliness [rmin] 129 Stotion supervision [points] B
BB Comments 130) Frequency of calibration in lab or replocement? [years) 5 years

Figure 4: Example of a METEO-Cert report. The criteria to be assessed are all listed in an Excel-sheet. The
auditor fills out the blue fields based on the inspection results and next to each answer the assessment result
(green, yellow or red) is visible. An overall assessment per parameter (temperature, wind, precipitation etc.) is
calculated when all fields are filled out.

The results of such independent third-party evaluation allow MeteoSwiss to establish an objective leverage in
deciding on the conditions for inclusion of partner stations into the data warehouse and on their possible
utilization in various applications. For example, if the instrument on the partner station has not met the
climatology requirements of the WMO CIMO Guide, the data was labeled as “use for meteorology only, don’t
use for climatology”, etc. An easy to use quality labeling system with three categories (see Figure 5) was
developed and implemented into all the MeteoSwiss data extraction tools. In some cases, achieving compliance
according to the CIMO site classification is not easily possible (e.g., in mountain regions), however, some of
these “non-compliant” stations are still very valuable also for climatology. This is not yet reflected in the current
labeling system and will be taken into account in the newer releases of METEO-Cert,. More information about
METEO-Cert can be found in the WMO IOM Report No. 126 “Quality Assessment using METEO-Cert: The
MeteoSwiss Classification Procedure for Automatic Weather Stations” [Source:
https://library.wmo.int/index.php?lvi=notice_display&id=19954].
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Fully compliant
All WMO requirements fulfilled

- ~ =19 M) ALMNATOL10)

Compliant

Most requirements fulfilled
—~>Data can be used for Nowcasting

Not compliant / Special Site

Some important WMO requirements not fulfilled!
—>Data might be used for Warning (to be checked!)

Figure 5: The three METEO-Cert quality labels. In future versions of METEO-Cert there will be two separate
labels for ““Not Compliant” and ““Special Site™.

Can station inspections improve data quality?

The inspections and METEO-Cert results were used not only to assess the compliance of automatic weather
station but also to find quality issues and to try to fix them. This applies to both partner stations as well as
MeteoSwiss stations. Based on the METEO-Cert results, MeteoSwiss had to remove some trees, which were
influencing the measurements by either shading instruments or acting as an obstacle for precipitation or wind
measurements (an example is illustrated on the MeteoSwiss METEO-Cert page [Source:
https://www.meteoswiss.admin.ch/home/measurement-and-forecasting-systems/land-based-
stations/automatisches-messnetz/certification-of-monitoring-stations.html]). Quality issues findings have been
discussed with the respective partner at regular annual meetings and possible solutions to existing problems
have been found together. In some cases, such solutions included: relocations of stations (see examples in
Figure 6); correction of measurement heights on wind masts or of temperature sensors (as required by the WMO
CIMO Guide); and the installation of dynamic heating units in Davis precipitation sensors. In summary, it can
be concluded that the quality of measurement of both MeteoSwiss and partner stations has been improved thank
to the METEO-Cert inspections carried out in the last years.
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Figure 6: The MeteoGroup stations of Zernez (too close to the forest) and Brissago (station not measuring
above grass) are two examples were the stations were relocated to a more representative location due to the
results of the METEO-Cert inspections.

The future of public-private partnerships

MeteoSwiss has started its partnerships with partners from the public sector already in the early 2000’s, while
the first collaboration with a private partner started in 2011 with the signing of the contract with MeteoGroup.
During the last ten years, the significance of partner data has increased and this is seen in the increased number
of partner stations in the MeteoSwiss data warehouse. Figure 7 shows that, as of 2014, the number of partner
stations in the data warehouse exceeds those of the MeteoSwiss stations (a map of these stations is shown in
Figure 3). The launch of the METEO-Cert certification procedure for automatic weather station was another
milestone in the MeteoSwiss partner network strategy. This procedure helps to find possible problems with
weather stations and it is also a tool for determining possible applications of the measurements. The procedure is
applied to all MeteoSwiss automatic weather stations as well as to the described set of 50 MeteoGroup stations.
An assessment of all third-party stations would be ideal but is not possible at present due to its high cost.
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Figure 7: The amount of MeteoSwiss (blue) and partner (red) weather stations in the MeteoSwiss data
warehouse. Most partner stations integrated before 1970 belong to the National Weather Services of the
neighboring countries like France, Germany or Austria. First private partner stations appeared in 2011. Since
2014 there are more partner stations than MeteoSwiss stations in the MeteoSwiss.data warehouse — its central
data platform.

As a next step, MeteoSwiss is currently working on applying quality checks on the partner data itself. In 2018,
MeteoSwiss started a project to renew its data quality assessment procedure and tools. This includes an update
or creation of hundreds of plausibility tests applying “hard” or “soft” limits, based on regional or temporal
comparisons or on comparisons with other instruments (e.g., parallel measurements, etc.).These quality
assessment procedures are also applied to all the data of meteorological partner stations. As a first step, partner
data is tested against hard limits (e.g., “physically impossible”). The next step, planned for late 2020, is to check
partner stations data with the same set of tests as for MeteoSwiss’ own stations. Currently, load tests are being
carried out on all MeteoGroup stations in our testing environment and the first results look promising. Once this
testing infrastructure is in production, the possible applications of partner data will increase. At the moment,
some users are reluctant to use partner data or use them only very conservatively due to lack of quality
assurance. Once the full set of plausibility tests is applied and outliers are flagged accordingly, this will not be
an issue anymore. We are therefore looking into a future were partner data become even more important and
their use by MeteoSwiss as well as by other governmental agencies (with whom we share the data) will increase.
As one of our partners, Dennis Schulze (Chief Meteorology Officer at MeteoGroup), said recently: “The public-
private partnership has been successfully established but there is always room for improvements”, and this is
well illustrated in Figure 8.

Page 8 of 9

For more information, please visit us at https://public.wmo.int/ppe




PUBLIC-PRIVATE ENGAGEMENT

SRF (Swiss Public TV) MeteoGroup
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Figure 8: Two public and a private party measuring at the same location. This scenario will soon be a thing of
the past. MeteoSwiss and MeteoGroup have been successfully cooperating and coordinating their network
expansions since 2011. Meanwhile there is also a cooperation with the Swiss
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