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Al e em 4 - EOV & ECV

"  requirement setting

1. EOV and ECVs framework
revisited

2. New EOVs/ECVs (before/after
lunch)

3. WMO Rolling Review of
Requirements (after lunch)
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D]EOV framework revisited
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Presentation Notes
Remember the talk of Artur
GOOS SC 8
At GOOS SC-8, it was agreed to establish a Task Team on EOVs, specifically to improve the transparency of the process for establishing EOVs and requirements. Specifically, the TT was to develop a set of guidelines that all three panels could use in evaluating newly proposed EOVs or in responding to queries about EOVs. At present, the GOOS web indicates that EOV specifications are defined by the GOOS Expert Panels, but no further information is available about how the requirements are set or how they are reviewed. Several issues require deliberation, consultation, and guidance at a higher level than what is possible through an ad hoc effort among the GOOS and Panel secretariats. 
�The Task Team was also asked by SC-8 to write a paper for publication that would explain EOVs to the larger scientific community. The secretariat focal point for this activity is Artur Palacz at the IOCCP office, with Bernadette Sloyan (OOPC) and Kim Currie (IOCCP) serving as lead authors. 


GOOS SC 9
The EOV paper, ‘The Global Ocean Observing System Essential Ocean Variables (EOVs)’, should be relaunched with an expanded list of co-authors (particularly considering that the OOPC secretariat and Bio/Eco secretariat have new members) and with some new consideration about the message and audience, focusing strongly on explaining the value of the EOV concept in developing an observing system and how this differs from (but also supports) justification of measurements essential for research purposes. The SC further recommends that a simplified version of the paper should be developed for the GOOS web and general audiences.
�A Task Team composed of relevant experts on the SC, the Panel chairs, and experts from OO19 Community White Papers that addressed EOVs and the Framework should be developed to establish guidance on the EOV process (with ToRs to be developed more fully based on CWP and consultations) such as : 
Who decides what is an EOV, what is relevant, feasible, and cost-effective? Using what criteria? Are the criteria the same for all the panels? Once a panel sets its requirements, are the requirements reviewed for consistency across the panels? By whom? 
What is the mechanism for proposing new EOVs?
Who decides on the EOV measurement requirements? Are all timescales and stakeholders consulted / considered?
How are EOVs used to review the status of observing system development or needs for new / better technology? (see also Evaluation and System Review Task Team).
How are stakeholders consulted about their needs for EOVs and EOV reviews? (Needs of funding / implementing agencies?) 
What level of coordination or harmonization is needed between EOVs and ECVs, EBVs and WMO OSCAR RRRs ? What is the purpose, what is the mechanism, who are the stakeholders who need cross-referenced Vs ? Who should undertake those harmonization exercises? How often? 
Do EOVs have to have global coverage to have global impact? Are there phenomena for climate impact / adaptation / mitigation / restoration that might not be global but are relevant, feasible, and cost-effect as parts of a sustained observing system?
�The SC further recommends that resources be found for at least one meeting of the Task Team and to identify a member of the GOOS Secretariat (staff or consultant hired for this project) who, along with the Task Team lead, will be responsible for timely delivery of the report. 



Resulting actions
�Task Team on EOVs [SO 5]
The Task Team should address (inter alia):
What are the criteria for EOVs? What is the process for reviewing and adding new EOVs?
Who is currently using EOVs / ECVs and for what purpose? Is the current design of the EOVs / ECVs fit for purpose?
How are EOVs used to review the status of observing system development or needs for new / better technology?
How are stakeholders consulted about their needs for EOVs and EOV reviews? (Needs of funding / implementing agencies?),
Taking into account the discussions at SC-9 online meeting.
The EOV paper, ‘The Global Ocean Observing System Essential Ocean Variables (EOVs)’, should be relaunched with an expanded list of co-authors (particularly considering that the OOPC secretariat and Bio/Eco secretariat have new members) and with some new consideration about the message and audience, focusing strongly on explaining the value of the EOV concept in developing an observing system and how this differs from (but also supports) justification of measurements essential for research purposes. A simplified version of the paper should be developed for the GOOS web and general audiences.



’10 year of EOV framework: successful but...
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Presentation Notes
They are a basic element of the Framework of Ocean Observing (FOO) and they have proven useful as a mechanism to focus resources on certain variables regardless of the platform or technique used to measure them. 
HOWEVER
The FOO indicated that GOOS expert panels are responsible for identifying and setting requirements for EOVs. But the process has not been formalised, it is not transparent and lacks guidelines that can be used when evaluating newly proposed EOVs or responding to queries
Other essential variables frameworks and indicator frameworks have developed in parallel and present complementarities, synergies and overlaps with the EOVs. Delimiting and understanding those areas of intersection is needed to avoid confusion and duplication of work.
The community gathered at OceanObs’19 conference and multiple Community White Papers showed that the EOV concept has been enthusiastically embraced and used for a wide range of applications, but also reflected its limitations in terms of meeting the needs of ocean observing communities. GOOS needs to consider how the current EOV framework must evolve to better respond to those needs
More generally, in 2019 GOOS Steering Committee suggested that it would be beneficial to have a publication to explain the EOVs to the larger scientific community


D]ECV framework revisited
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Rationalising ECV
 
Following the publication of the 2016 GCOS Implementation Plan one criticism was that there are too many ECVs – why are they all needed?  Currently there are 54 ECVs, however, many of these are for parameters or related parameters differing only by where they are measured. Furthermore, there are hundreds of products to be considered. Combining some of these ECVs into a single ECV could, potentially, halve the number of ECVs. The ECVs products would remain but be allocated differently.
Each new ECV would not be sole purview of a single panel, rather panels would look after individual ECV products.
 
The SC in 2021 decided the following:
 
DECISION Dec.29/1 The Steering Committee agreed to work towards presenting the ECV in this rationalized, with similar ECV Products grouped together under one ECV. 



O
15 year of ECV framework: successful but...
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S
There are too many

variables

Do we need different
ECVs for different
domains?

DOMAIN ECV ECV PRODUCT
. Upward Long-Wave Irradiance at
Atmosphere Surface Radiation Budget Earth Surface
- Downward Long-Wave Irradiance
Atmosphere Surface Radiation Budget :
at Earth Surface
Downward Short-Wave
A h f: Radiation B
tmosphere Surface Radiation Budget rradiance at Earth Surface
Ocean Ocean Surface Heat Flux Latent Heat Flux
Ocean Ocean Surface Heat Flux Sensible Heat Flux
Ocean Ocean Surface Heat Flux Radiative Heat Flux
Terrestrial Evaporation from Land Latent Heat Flux
Terrestrial Evaporation from Land Sensible Heat Flux
Terrestrial Evaporation from Land Bare Soil Evaporation
Terrestrial Evaporation from Land Interception Loss
Terrestrial Evaporation from Land Transpiration

Lack of coherence:

what is a product?

accuracy vs. stability

Specific domain terms

Value Notes

0.1

25

The length scales required to detect spatially heterogeneous
responses, particularly if agricultural applications are

intended (Fisher et al., 2017; Martens et al., 2018).

Scales needed to achieve a realistic partitioning of evaporation into
different components considering land cover heterogeneity (Talsma
et al., 2019; Miralles et al., 2016).

Current spatial resolution of global datasets (McCabe et al. 2016;
Miralles et al., 2016), which has so far been deemed sufficient for
climatological applications (Fisher et al., 2017).

“Climate applications” is
too broad, and greater
granularity is needed...
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Presentation Notes
They are a basic element of the Framework of Ocean Observing (FOO) and they have proven useful as a mechanism to focus resources on certain variables regardless of the platform or technique used to measure them. 
HOWEVER
The FOO indicated that GOOS expert panels are responsible for identifying and setting requirements for EOVs. But the process has not been formalised, it is not transparent and lacks guidelines that can be used when evaluating newly proposed EOVs or responding to queries
Other essential variables frameworks and indicator frameworks have developed in parallel and present complementarities, synergies and overlaps with the EOVs. Delimiting and understanding those areas of intersection is needed to avoid confusion and duplication of work.
The community gathered at OceanObs’19 conference and multiple Community White Papers showed that the EOV concept has been enthusiastically embraced and used for a wide range of applications, but also reflected its limitations in terms of meeting the needs of ocean observing communities. GOOS needs to consider how the current EOV framework must evolve to better respond to those needs
More generally, in 2019 GOOS Steering Committee suggested that it would be beneficial to have a publication to explain the EOVs to the larger scientific community
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Are we missing something? Extra variables

 Are we “too shallow”? - presentations from DOOS

« Are we “too global”? Regions need other set of
variables. We are not considering coastal processes

e Should some products become ECVs/EOVs—>
presentations from Sea Ice

e Do all ocean ECVs need to be EOVs and vicecersa?
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Rationalization and Homogeneization

e Does It make sense to talk about currents and
temperature at different depths and consider them
different variables?

e Should we work towards more harmonization with the
other panels? Similar vocabulary, units...

GCOS - GOOS - WCRP
Ocean
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New specification sheets - EOVs

GEOS - GOOS - WORP

Ocean Surface Heat Flux

Surface heat flux is the rate of exchange of heat, per unit area, crossing the sea surface from ocean to
atmosphere. The net heat flux is the sum of turbulent (latent and sensible) fluxes and the radiative (short
wave and long wave ) components. Oceanographic convention is that a positive flux implies heating of the
ocean. Latent heat flux iz associated with the phase change of water during evaporation or condensation
and proportional to evaporation. Sensible heat flux is the rate at which heat is transferred from the ocean to
the atmosphere by conduction and convection. In the tropics, latent heat flux is typically an order of
magnitude greater than sensible heat flux, but in polar regions they are similar in magnitude. Downward
shortwave at the surface is predominantly visible light. Upward shortwave flux is reflected sunlight, often
determined by parameterization of surface albedo. While sensible, latent, and longwave heat fluxes oceur at
the sea surface, the sheriwave radiation penetrates seawater and is absorbed with depth. These fluxes are
major contributors to energy and moeisture budgets, and are largely rezponsible for thermodynamic coupling
of the ocean and atmosphere on all scales. VVariability of these fluxes is in part related fo largescale variability
in weather (climate) pattemns. For most regions, the two major components are the net shortwave gain by the
ocean and the latent heat flux loss by the ocean.

Sengible and latent heat fluxes have traditionally been estimated through bulk formulae with the aid of the
observations of 55T, near surface air temperature and humidity, surface winds, waves, and surface air
pressure. These estimate have regional and seasonal biases because of assumptions and missing wave
data. We now measure or infer the above bulk variables from satellite observations, therefore itis clear that
these fluxes can be globally estimated from satellite; howswver, this is currently hampered by limited ground
truth. At a very limited number of locations, direct measurements of the sensible and latent heat flux are
being made on buoys and ships using fast-response, three-dimensional wind sensors together with fast-
response air temperature and humidity sensors. These sensors, fogether with the observations needed to
correct for platform motion, allow direct computation sensible and latent heat flux through covariance flux
methods. There have been efforts to estimate radiative fluxes from visual cloud estimates, but even monthly
averages are very noisy. Radiative fluxes can be measured directly from buoys, ships, and other ccean
platforms using sensors to measure downward shortwave and longwave. Buoys that measure surface
meteorology as well ag downward shoriwave and longwave can thus approximate all four components of
ocean surface heat flux.

Air-sea exchanges (fluxes) are sensitive indicators of changes in the climate system, with links to floods and
droughls‘, and East Coast storm intensity and storm tracks® and tropical storm intensity. On longer temporal
scales, several well-known climate variations (e.g., El Mifio/Southem Oscillation; North Atlantic Oscillation,
Pacific Decadal Oscillation) are associated with variability in these fluxes and hypothetically impact of
changes of these fluxes on regional economies, populations and infrastructure. For example, the contribution
to the water cycle alone is often extremely important. Improved predictions of ENSO phase and associated
impact on regional weather patterns could be extremely useful to the agricultural community. These fluxes
also contribution to cool wakes behind tropical cyclones, which influence the intensity of tropical cyclones
later (up to a month) in the season. These fluxes will be critical for successful coupling of ocean and
atmospheric models (as well as ice models) for the purpose of climate forecasts.
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New specification sheets - ECVs

Ocean Surface

Heat Flux

ESSENTIAL CLIMATE VARIABLE (ECV)
FACTSHEET

75 GLOBAL CLIMATE
@ OBSERVING SYSTEM

KEEPING WATCH OVER OUR CLIMATE

Year 2016

@ - o UN® e ECV Products and Requirements for Ocean Surface Heat Flux
o ':E:::E:' enuimn:e:}: 7 i = e ‘- ; These products and requirements reflect the Implementation Plan 2016 (GCOS-200). GCOS is reviewing and will update the requirements until 2022. More

information on: gcos.wmo.int.

Download shortened print version of ECV factsheet (pdf) here. REQUIRED

PRODUCT DEFINITION FREQ. RES. MEASUREMENT STABILITY  STANDARDS/ REFERENCES
Data Sources UNCERTAINTY

The heat exchanged between the ocean and

Ocea N S u rfa ce H eat F | ux LATENT atmosphere associated with the phase change from Hourly to 1-25km 10-15Wrm2 1- 22 See EOV Specification at

HEAT FLUX  liquid to gas of seawater during evaporation or from manthly www_goosocean.org/eov
gas (o liquid during condensation.

The heat exchanged between the atmosphere and

SENSIBLE Hourly to
ocean when a warmer ocean warms the air above or y 1-25km 10-15Wm 2 1-2wWm2 WWww.goosocean.org/eov
HEAT FLUX ) monthly
when a cooler ocean cools the air above.
The heat exchanged between the ocean and
atmosphere resulting from the balance between
RADIATIVE radiation leaving the sea surface (reflected and Hourly to
&m ) ( y 1-25km 10-15Wm-2 1-2Wwm=2 WWWw.goosocean.org/eov
GCOS - GOOS - WCRP HEAT FLUX  emitted) and radiation passing through the sea Monthly

Physics and or longwave and a visible or shortwave components.
Climate panel

Ccean : . i : f
c el surface into the ocean; often divided into an infrared




4.10 ECV: Ocean Surface Heat Flux
4.10.1 ECV Product: Radiative Heat Flux

[Name | Radiative Aeat Flux

Definition The net difference between radiation leaving the sea surface [reflected and emitted) and

New specification sheets -

The 2022 GCOS ECVs Requirements
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downward radiation impinging on the sea surface; commonly divided into an infrared or
longwave and a visible or shortwave component (@ ae + Qorne )t
Quormee = LW T —LW L= g0, T} + (1-e)LlWl —LW.l= e(o,T} — LW 1)

and Qownet = Qow T —Qow 1= QoplfE—1)

where ¢ is the IR surface emissivity (¢ = 1 for black-body emission), oy is Stefan-Boltzmann
constant, and T, is the sea surface (skin} temperature that is emitting the IR-radiation, in degrees
Kelvin. Upward shortwave flux is reflected sunlight, often determined by parameterization of
surface albedo ().

W m

Surface heat flux is the rate of exchange of heat, per unit area, crossing the s=a surface from
ocean to atmosphere. Sign conventions vary: heat fluxes are sometimes reported with positive
values for heat into the ocean. The net heat flux is the sum of turbulent (latent and sensible] fluxes
and the radiative (short wave and long wave) components. Downward shortwave at the surface is
predominantly visible light. While sensible, latent, and longwave heat fluxes occur at the sea
surface, the shortwave radiation penetrates seawater, with red light absorbed close to the surface
and blue light absorbed at deeper depths. These turbulent and radiative surface fluxes are major
contributors to enengy and moisture budgets, and are largely responsible for thermodynamic
coupling of the ocean and atmosphere on all scales. Variability of these fluxes is in part related to
largescale variability in weather (dimate) patterns. For most regions, the two major components
are the net shortwave gain by the ocean and the latent heat flux loss by the ccean.

Reguirements

Unit Metric [1] Value Notes
0

25

100

24

30

10
135
20
W m3
decade

m 6 = m &= @O - @6 -« |@ & - ma

-

3

Meghan F. Cronin et al. (2019). Air-Sea Fluxes with a Focus on Heat and Momentum, Frontiers in
Marine Science, &, article 430, p1-30.

https: /fviww.frontiersin.org/articles/10.338%/fmars. 2019.00430/full

Meyssignac, Beneit, et al. Measuring global ocean heat content to estimate the Earth energy
imbalance” Frontiers in Marine Science & [2019): 432,



New specification sheets — allowing for reporting EOV and ECV
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Ocean Surface
Heat Flux

Mulam a liguls suscipit, slemenbam rune diclum, suismad alit. Pellantesgue lorem
apim, finibus eged leo vitee, retnam kebartis dam. Nuns faucibus hendresit nisi viae
soalerisgue. Sed digrissim mi at orci dapibus makesuada, Ut tincidund enim ul risus
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Ooean Suface Heal Fux

3 Appiisationc ) Boolatsl Drtver
i

[nser ded]

e T N S NN
[Space for aptional commentrederenos]
Globai [Feester 1 Iist of nptions] [Foeter 1 |t of options]
W Qoean Saface Heat Flux Coveraps
P m surace [Feester 1 Iist of nptions] [Foeter 1 |t of options]

L Radiatwe Heat *
#  Bensiie Heat <
EXY cub-variabss #  Lalent Heat ©

L0

Excamtial Variablsc

Bl apatial soalsmsalution el [reert 1] [resier fet]
e . ni rsert tesi ——

S roton |
= - a
[ tet]
Sensibie Hea Flux, Labent Head Flux, Solar
ECH s v wirh'aT roguined and IR Radlative Heat Fio [reert tesd, comma-sepanaied] [nser test, comma-separaied]
Relevant giobal Indioatare [ren test, comma-separated, lpperinked]  [nsen text, comma-sepanated, [pparinked]  [nser texd, comma-sepanated, Dyperinked]

[rsen o]




New specification sheets - ECVs

Biochemistry Biology and Ecosystems

Upper-air Atmosphere

» Sea state = Oxygen = Phytoplankton biomass and diversity ; -
) ) ﬁ. s l'\{ ". * /.‘\ Atmospheric Composition
= Ocean surface stress = Nutrients = Zooplankton biomass and diversity
: o N
- Seaice - Inorganic carbon = Fish abundance and distribution Surface Atmosphere & » ¥
- Sea surface height - Transient tracers - Marine turtles, birds, mammals abundance and & . ; ? | ‘T‘
- Sea surface - Particulate matter distribution
temperature « Nitr = Hard coral cover and composition Cryosphere
Nitrus oxide
. b ) . - . ] | o Anthroposphere
Subsurface . Stable carbon isotopes Seagrass cover and composition l'h,!) ‘EJ &L ey
lemperature - Dissolved organic - Macroalgal canopy cover and composition Surface Ocean Physics &) (&)
- Surface currents carbon - Mangrove cover and composition 4) € = 5
- £ I f f ; : : = > Biosphere
Subsurface currents - Microbe biomass and diversity (*emerging) Sk
* Sea surface salinity - Invertebrate abundance and distribution ("emerging)
* Subsurface salinity Ocean Biogeochemistry

= Ocean surface heat

flux

Cross-disciplinary (including human impact)

= Ocean colour = Ocean sound
= Marine debris

(*emerging) 55 ECVs 16

31 ECVs 174 ECV products 75

~ 20 subvariables
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