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Review status of database of User Requirements
(Submitted by the Secretariat)

	SUMMARY AND PURPOSE OF DOCUMENT

The document reports on the status of the database of user requirements for observations. Taking into account the outcome of ET-EGOS-6, the database was completed and made operationally available in August 2011 on: http://www.wmo-sat.info/db 
Updates have been submitted by some of the Points of contacts, editorial  corrections have been brought by the Secretariat. Further comments have been received from the atmospheric chemistry community. More recently, detailed feedback was received from the terrestrial community through the TOPC.

It is noted however that the on-line editing capability remains under-utilized, and the requirements need to be further checked, updated, or completed  for several application areas.




ACTION PROPOSED


The Meeting is invited to note the information contained in this document and take appropriate actions to ensure that the requirements recorded in the database are complete and current.
____________
Appendix: 
GCOS/WCRP TOPC comments on the requirements
DISCUSSION
1. REQUIREMENTS DATABASE UPDATES FOLLOWING ET-EGOS-6
Following ET-EGOS-6, the Secretariat has implemented the recommendations from ET-EGOS regarding new definitions of variables, and the requirements for Ocean Applications and Space Weather. On 2 August 2011 the database was authorized by the ET-EGOS Chair for operational use and was made operationally available on: http://www.wmo-sat.info/db.

The application areas Points of Contacts for High Resolution NWP, for Climate (AOPC-OOPC-TOPC), and for Ocean Applications have provided updates using the on-line editing capability. 

The Point of Contact for Atmospheric Chemistry has sought comments from the Global Atmospheric Watch Scientific Advisory Groups on Greenhouse Gases and on Aerosols respectively. The valuable feedback received has led to correcting definitions of aerosol related variables (e.g. Aerosol Optical Depth).

As the administrator of the database, the Secretariat has continued to bring editorial corrections, for instance to correct unit conversion errors originated during the migration from Excel files to the database. Early 2012 it was noted that for most application areas no “breakthrough” figures had been entered by the respective Points of contacts and that the database was still containing the automatically interpolated values that had been entered four years ago as placeholders for the breakthrough. The Secretariat has rounded off many of these figures in order to avoid displaying a meaningless number of decimals, and decided not to include the breakthrough columns in the default display view; the user must now use the “Show/hide details” button in order to display the breakthrough columns.
More recently, the GCOS Joint Planning Office has submitted the Climate/TOPC requirements to the TOPC for review, and valuable feedback was received. It is planned to submit similarly the Climate/AOPC requirements to the 17th meeting of AOPC.

Over six months from October 2011 to March 2012, web usage statistics show an overall audience of around 900 visitors (excluding the bounce visitors). The frequentation is stable around 50 visitors per week or 10 per business day, one third of them for multiple visits, and the average visit duration is 6 to 7 minutes.
2. OUTSTANDING ISSUES
2.1 Requirements from WMO application areas
It was anticipated that the maintenance of the requirements would be greatly facilitated by the database and its on-line editing functionality. Actually, only a few Points of contacts have used this functionality.  For certain applications (Agriculture, hydrology) and certain variables, the requirement does not yet specify the uncertainty but only the horizontal resolution of the required measurements. As indicated above, the “breakthrough” requirements haven’t yet been defined by the experts for most of the applications and only contain placeholder values.

In some cases, the uncertainty units have been changed when the list and definitions of variables have been changed. For instance soil moisture is now expressed in m3/m3 instead of g/kg. There is no evidence that the Points of contacts have adjusted the uncertainty requirements values to the new units.
2.2 Climate Requirements from GCOS
All the requirements currently recorded under Climate/AOPC, OOPC or TOPC are those communicated by the Point of Contact of the GCOS Joint Planning Office, which date back to July 2007 following the completion of the First Satellite Supplement to the GCOS Implementation Plan. Meanwhile, GCOS has completed an update of the GCOS Implementation Plan (GCOS-138, August 2010) and a new Satellite Supplement (GCOS-154, December 2011). This update is apparently still to be entered in the database.

Substantial feedback was received from TOPC in March 2012 (See appendix).  This has triggered a few explanations, factual corrections, updating of some definitions (e.g. FAPAR and LAI), and raised several issues including:
· Need to clarify the uncertainty unit for dimensionless variables expressed in percentage;

· Formulation of requirements for local observations;
· Suggestion to distinguish for the albedo at least two spectral domains (300-750 and 750-3500 nm) and the direct/diffuse irradiance. (Note: while it is understood that these albedo values would be different, there is no indication whether the requirements on uncertainty, resolution, etc. would be different)

· Relevance of mentioning the Bidirectional Reflectance Distribution Function (BRDF) as a geophysical variable, relevance of the unit for BRDF (should be sr-1), and suggestion to use instead the instead of the Bidirectional Reflectance Factor (BRF) which is a true dimensionless variable.
· Relevance of NDVI which is not truly a geophysical variable, and is not viewed as a reliable estimator of biomass or Leaf Area Index.

· Definition and unit of Evapotranspiration which, although based on the CIMO Guide, are questioned by the TOPC.

2.3 GOOS Requirements
The Secretariat has contacted the GOOS Project office at UNESCO/IOC, Dr Albert Fischer to investigate about the plans to maintain GOOS requirements in the WMO database. On 27/10/2011, Dr Fischer indicated the following:

· GOOS requirements should be recorded in the RRR process,

· The input from JCOMM (for ocean applications including coastal services) and from GCOS (for climate research, monitoring, prediction, and emerging services) are currently covering the global needs of GOOS.

· GOOS is restructuring its governance and panels, and cannot offer a Point of contact at the moment for updating the GOOS requirements in the RRR database. However, a strong activity in requirements-setting (beyond climate and ocean/coastal services) will be spinning up, so the GOOS requirements should remain visible, even if currently outdated.

· A possible application area that could be addressed by GOOS, not overlapping with JCOMM and Climate/OOPC, is ocean biodiversity monitoring.

2.4 WCRP Requirements
It has been suggested that the requirements database be presented at the forthcoming  meeting of the WCRP Joint Scientific Committee in July 2012.
3. CONCLUSION
The database is operationally available and has the potential to be a unique reference tool for a wide user community in the context of WIGOS. It is however essential that the requirements be carefully maintained. While the Secretariat commits to technical maintenance and administration of the database, the Points of contacts have the crucial role to check and maintain the requirements. The online editing functionality is aimed at facilitating this updating process.  
Feedback from the Points of contacts, experts and users at large is welcome to help improving both the functionality and the contents of this database.
__________
Appendix
GCOS/WCRP TOPC comments on THE REQUIREMENTS
Comments from Michel Verstraete, GCOS/WCRP TOPC member, Sunday, March 4, 2012
Indented text in italic: responses from Jérôme Lafeuille on behalf of the WMO Secretariat
--------------
Many thanks to Michel for these detailed comments. It is clear that the terrestrial requirements are not in good shape in this DB and your feedback is thus highly needed and appreciated. Some of the points could have been clarified at the [TOPC] meeting, other are more substantial and need more reflection. One point I’d like to stress is that each application is “owning” its requirements. In particular the GCOS/TOPC requirements have been initially communicated by the GCOS secretariat on the basis of the GCOS IP and its first  Satellite Supplement (in 2006/2007). Some obvious transcription errors (0.05% instead of 5%) have occurred when we migrated from Excel to this database and updated some variable definitions and units, I apologize for such errors. We had invited the various points of contacts to validate and check their requirements on several occasions before putting this new database on line, but not all application areas have been mobilized  at that time. It is helpful to have your feedback now. 

* General

- To the extent that many ECVs are dimensionless, it is not clear whether the various uncertainties reported in the tables are meant to be absolute or relative values. Furthermore, in some (if not most) cases, the actual requirements are (or should be) expressed in terms of both absolute (for small numerical values) and relative (for large numerical values) uncertainties, so the specifications need to be rather more explicit or at least allow for such cases.

Good point. (7 out of 19 TOPC variables are dimensionless). This could be clarified in the “uncertainty unit” and explained in the variable definition (e.g. “% abs”  if the % has to be understood as an absolute value, otherwise  it would be understood by default as a relative uncertainty.)

- The 'breakthrough' requirement values should appear in the main table, not only when viewing the detailed requirements of a particular application, as is the case now. The database should also indicate and keep track of exactly what breakthrough is or will be achieved when the requirement is met. In any case, this will continue to be a moving target, because advances in technology may improve the accuracy or decrease the costs, while changes in user expectations my raise the stakes…

The breakthrough requirement appears on every table, if you select “breakthrough” with the command “show/hide details” on the top-right of the table.  Unfortunately this selection needs to be repeated each time you display a new table. This is something we should improve.

- More clarity on the classes of requirements may be needed: If the 'threshold' is understandable (information is useless for that application if the information does not meet at least this requirement), the role of the 'goal' specification is less clear because 'The breakthrough level may be considered as an optimum, from a cost-benefit point of view, when planning or designing observing systems.' If the latter is optimal, what's the point of specifying a more stringent requirement?

I agree the word “goal” is misleading. Any better proposal ? “Ideal” ? “Perfect” ?

- In many cases, current technology already provides information at spatial or temporal resolutions way beyond what is strictly required for some applications. For instance, the spatial resolution of satellite products often largely exceeds the needs of GCMs. The labels 'threshold', 'breakthrough' and 'goal' are meaningless in those instances: a symbol or word expression should be inserted in the table to indicate that this requirement has already been met or exceeded.

I don’t agree. There is no reason to overstate a requirement systematically to the level that is technologically achievable.  The fact that a requirement is met with some margin is also a useful information. There may be a question of affordability. It can indicate some scope for optimisation and savings.

- There should be an explicit mechanism to trace each and every one of the requirements to a particular rationale or argument, preferably in the form of a refereed publication, that justifies it. The process of setting up such a mechanism will also help clean up the many erroneous values currently in the table.

For each requirement there is a “comment” field and a “source” field for that purpose.  Not displayed in the default view, but you can display them in using “show/hide details”.

- It might be useful to setup some automatic checks and balances on the database. In its current state, the spread of requirements between 'threshold' and 'goal' sometimes ranges over 3 to 4 orders of magnitude. These are either erroneous or express totally unrealistic expectations. Similarly, while some variables (e.g., time) can be measured with extreme accuracy in laboratory settings, it is very hard and generally unrealistic to acquire values for most geophysical variables with an accuracy much better than 10%, whether from field or remote sensing instruments. A rule about accuracy requirements should alarm the database manager whenever probably unrealistic requirements are introduced.

Our principle is that the database administrator should not change the contents (except for correcting editorial mistakes, e.g. wrong unit conversions). This should remain the privilege of the “owner” (focal point) of each specific application area. In the case of GCOS/TOPC requirements, the GCOS Secretariat is the relevant authority.

The only automatic control included in the DB to assist the respective focal points in entering correct values is to enforce that goal/breakthrough/threshold are correctly ordered  (goal= most demanding, threshold=less demanding)

- Accuracy requirements can't possibly be the same for in situ and remote measurements: they need to be addressed in separate columns in the table.

Not sure. The requirements are supposed to reflect the users’ needs. It is up to the observing systems to meet the requirements, not vice versa . Depending on the requirements, they can be met either by remote or by in situ measurements, or by a combination of both.  So it is true that at the end the requirements need to be translated into what (subset) can be measured from space and what from surface, but the original  technology-free requirements have their own value.

- In general, each particular in situ measurement is only representative of conditions in the vicinity of the instrument. Similarly, satellite observations from imaging instruments are assigned to a 'pixel', which has a limited spatial extent. It would be important to report in the table whether there are requirements in this context too.

Difficult point. The question of local observations is not well captured in the DB. The DB implicitly assumes global coverage, which does not apply to all applications.  Can we address that in the definition of the variable ?

- How was the list of variables constructed in the first place? Why are there no requirements on sensible or latent heat fluxes?

The requirements are those submitted by each application area (in the present case: GCOS/terrestrial domain), however in principle limited to elementary geophysical variables. I believe that the sensible/latent heat fluxes are complex variables that are derived from elementary variables. 

- It may not be feasible to assign responsibilities for certifying the content of the table entries to individuals, but there should be a clear, transparent, open mechanism for vetting and updating the information. Also, assuming those requirements will evolve in time, it would be useful to keep track of versions (as is done with software, for instance) as well as justifications for changes. The 'Last modified' field is a step in the right direction but should be expanded to track versions (including the capability of inspecting previous values).

For each application area there is normally an individual designated by the authority  (See list of applications with points of contacts). I encourage GCOS to nominate such pocs.

- Why is there such a plethora of applications, all needing information on common variables, with apparently unrelated requirements? Why are there many application areas with essentially the same name? It looks like those requirements came up from individuals rather than organized communities. If I were working in industry or for a space agency, I would not know how to start exploiting such a confusing set of requirements.

It is a source of complexity, but it is important that each set of requirements is fully owned by a particular application and traceable to the needs of that application. We are not going to change the requirements of one application just because another community requires something different.  The way these requirements are processed is another step.  There are ways to synthesize different requirements.

* Earth Surface Albedo

- The definition of Earth Surface Albedo reported in the database: “Hemispherically integrated reflectance of the Earth surface in the range 0.4-0.7” is incorrect:

1. First of all, there are many different concepts of albedo

2. Second the albedo is generally not a property of the surface alone but a joint property of the surface and the overlying atmosphere

3. Third the spectral range over which albedo values are required depends on the applications. Specifically,

3.1 The solar spectral range extends at least from 300 to 3500 nm

3.2 Weather forecasting and climate modelling require at least two spectral albedo values, corresponding to 300-750 and 750-3500 nm

Agree, the definition seems to have been truncated.

But if we define 2 albedos for 2 spectral ranges, will GCOS provide 2 different uncertainty and resolution requirements for these 2 ranges ?

- At a minimum, albedo requirements should be given separately for direct and diffuse irradiance, where the latter should probably imply a homogeneous, isotropic, overcast cloud deck or similar simple condition.

Same question.

- The albedo uncertainty requirements (3, 5, 10%) expressed in conjunction with high-resolution NWP (application #358) are totally unrealistic. Even the requirements for general climate applications (#662: 5, 7, 10%) are very demanding.

We will forward your comment to the poc for NWP.

- As pointed out earlier, there is no point in setting the high-resolution goal to 1km while values are already available at much higher spatial resolution.

Why should we overstate the requirements ?

- It is also unclear why the 'threshold' spatial resolution requirements for generic climate applications (10 km) is more stringent than the 'threshold' spatial resolution requirements for high-resolution numerical weather prediction (20 km): if anything, those requirements should be the other way around.

We will forward your comment to the poc for NWP and to D/GCOS.

* BRDF

- The Bidirectional Reflectance Distribution Function (BRDF) is not a measurable quantity, so it's not clear why this theoretical concept is even appearing in such a table. In any case, the units of BRDF are not % but sr-1! What is probably meant here is the Bidirectional Reflectance Factor (BRF), which is a non-dimensional quantity. This is an example where a critical evaluation of the needs of specific applications and the origin of such requirements must be traced back to identified and reliable sources.

I think you are right. We raised the question last year and suggested BRF but ET-EGOS confirmed BRDF.  We shall raise the issue again.

- The 'goal' uncertainty requirements on BRDF are totally unrealistic.

Agree. Will forward your comment to the POC for NWP.

- BRDF (or BRF) is highly variable in space, so requiring values of BRDF (or BRF) with very high accuracy (low uncertainties) over very large areas (10 to 100 km) is meaningless.

Good point. But I guess it can apply to the uncertainty of the variable averaged over these large areas. 

* FAPAR

- The definition of FAPAR reported in the database: “Fraction of PAR absorbed by vegetation (land or marine) for photosynthesis processes (generally around the…”  appears to be incomplete. 

Did you look at the database itself or at an Excel printout where some cells were truncated ?
This fragment is also ambiguous, because 'total FAPAR' refers to the net absorption of PAR radiation in the canopy layer (by leaves, branches and trunks, etc.) while 'leaves-only FAPAR' or 'green FAPAR' refers specifically to the absorption by leaves in the process of photosynthesis. See the GTOS Report #10 (2009) p. 2 for details.

No problem. It makes sense to distinguish between total FAPAR and leaves-only FAPAR if your requirements are different for these 2 variables. This is the purpose of submitting the list of variables to your review, last year and again this year. 

- The 'threshold' and 'goal' uncertainty requirements for FAPAR (0.2% and 0.05%, respectively) in applications #277 and #38 are odd:  these values will be unachievable for a very long time and are probably meaningless anyway.

Yes, thanks. This was a transcription mistake and has been corrected.

- Why is the observing cycle requirement for FAPAR in agricultural applications (# 38) 59.5 minutes?

Some transcription artefact plus the fact that the poc for agriculture hasn’t really taken up his role yet.  I have just changed it to 1 hour.

- Some of the requirements are plain bizarre: For instance, in NWP (application #359), there is a 'threshold' need for FAPAR values to be observed every 2 days and a 'goal' of observation every 12 h! Yet, these models do not even ingest available FAPAR values today.

The High-res NWP requirements have been carefully reviewed by the poc last year and this specific requirement was labelled “reasonable” and then endorsed by the ET-EGOS, so I don’t challenge it.

* LAI

- The definition of LAI reported in the database: “One half of the total projected green leaf fractional area in the plant canopy within a given area. Representative of total biomass and health of vegetation” is incorrect. The definition of this variable has been the subject of much discussion in the last decade and was agreed upon jointly between GCOS and CEOS on the occasion of the revision of the Satellite Supplement. It should read as follows: “LAI is the total one-sided area of photosynthetic tissue per unit ground surface area” (GTOS Report No. 66, 2009, p. 1).

Please note that this variable is NOT 'Representative of total biomass and health of vegetation': A large deciduous tree may have dropped all its leaves (LAI = 0) and still contain a large biomass, and the health of vegetation is not associated with any particular value of LAI.

Thank you. The definition has been updated with your definition.

- As was the case for FAPAR, a couple of applications (Global NWP, #279 and Agricultural Meteorology, #41) list absurd uncertainty requirements. These are off by at least 2 orders of magnitude.

You are absolutely right. Same transcription mistake (0.05% instead of 5%). This has been corrected, thank you.

- Why would anyone doing high-resolution NWP (application #361) require LAI to be observed every 12 hours? Plants do not grow that fast! This is grotesque.

You’re probably right. Will forward to the poc for NWP.  However, is it possible that the LAI drops quickly when a plant is drying ?

- The goal of observing LAI with a spatial resolution of 0.01 km or 10 m (for Hydrology and Agricultural Meteorology applications) is also ridiculous: LAI is not even properly defined for individual plants.

I tend to agree, the whole “agricultural meteorology” needs to be reviewed,

* NDVI

- Why is NDVI even listed here? It is not an ECV and constitutes an obsolete tool anyway. This entry should be deleted from the database altogether because there are much better alternatives available for any and all applications.

- In any case, the definition of this archaic index “Difference between maximum (in NIR) and minimum (around the Red) vegetation reflectance, normalised to the summation. Representative of total biomass, supportive for computing LAI if not directly measured” is neither correct nor useful. NDVI is not a reliable estimator of biomass or LAI. This formula was not constructed to measure differences between a maximum and a minimum plant reflectance (those vary with species anyway), but between reflectance measurements that were available from particular instruments back in 1974.

Agree: this variable is technology based (and furthermore obsolete) and not compliant with the principle of “elementary geophysical variable”. We will invite the relevant pocs to reformulate their requirements in terms of biomass and LAI.
- The uncertainty requirements on this index are totally absurd.

Agreed. There was the same transcription mistake on the percentage, now corrected. Thank you
.

* Evapotranspiration

- The definition: “Quantity of water evaporated from the soil and plants when the ground is at its natural moisture content.” is incorrect and useless, as there is no such thing as a 'natural moisture content'.

- Evaporation takes place from the soil and water intercepted by plant structural elements (leaves, branches, trunks), while transpiration is taking place specifically through the stomates of the leaves. The two processes should probably be distinguished and have their own requirements.

- In any case, both concepts refer to fluxes, not quantities, so the applicable measurement units should be expressed in mass of water per unit surface and per unit time: 
kg[water] m-2 s-1.

This definition is taken from the CIMO Guide, chapter 10.1, the unit is mm/day.  

So I have to keep it like that but I should forward your comment to CIMO.

In any case, the agricultural meteorology requirements need to be reviewed .

__________

