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OOPC relevant priorities from recent IP

• Han Dolman has given high level outline of the GCOS IP

• Peter Thorne has presented actions where AOPC is involved, and which are 
relevant to the satellite agencies

• In this talk aim to give a flavour of those actions in which the ocean
(OOPC) is involved of relevance to satellite community that have highest 
priority

• Deliberately selective

• Before that …



Open call for new panel members

• https://gcos.wmo.int/en/news/open-call-experts-aopc-
and-oopc-panel

• Closes 15th November

• Particularly looking for experts in:

– Sea State 

– Early career researchers

• Geographical and gender balance of panel

https://gcos.wmo.int/en/news/open-call-experts-aopc-and-oopc-panel


The 2022 GCOS IP – where the does the sit?
Theme Actions Implementing Bodies 
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A: ENSURING 
SUSTAINABILITY 

A1. Ensure necessary levels of long-term funding support for in situ networks, from 
observations to data delivery 

x  x      x    x  x  x  

A2. Address gaps in satellite observations likely to occur in the near future   x           
A3. Prepare follow-on plans for critical satellite missions   x           

B: FILLING DATA 
GAPS 

B1. Development of reference networks (in situ and satellite Fiducial Reference Measurement 
(FRM) programs) 

x  x  x     x     x  x  

B2. Development and implementation of the Global Basic Observing Network (GBON) x  x   x         x  
B3. New Earth observing satellite missions to fill gaps in the observing systems   x           
B4. Expand surface and in situ monitoring of trace gas composition and aerosol properties  x      x  x    x   
B5. Implementing global hydrological networks x  x  x    x        
B6. Expand and build a fully integrated global ocean observing system  x  x  x    x  x   x    
B7. Augmenting ship-based hydrography and fixed-point observations with biological and 
biogeochemical parameters    x    x       
B8. Coordinate observations and data product development for ocean CO2 and N2O x    x    x  x      
B9. Improve estimates of latent and sensible heat fluxes and wind stress  x  x  x    x    x    
B10. Identify gaps in the climate observing system to monitor the global energy, water and 
carbon cycles       x     x  x  

C: IMPROVING DATA 
QUALITY, 
AVAILABILITY AND 
UTILITY, INCLUDING 
REPROCESSING 

C1. Develop monitoring standards, guidance and best practices for each ECV x   x  x         x  
C2. General improvements to satellite data processing methods   x     x    x    
C3. General improvements to in situ data products for all ECVs  x      x    x    C4. New and improved reanalysis products   x   x      x    C5. ECV-specific satellite data processing method improvements   x   x         

D: MANAGING 
DATA 

D1. Define governance and requirements for Global Climate Data Centres x      x       x  
D2. Ensure Global Data Centres exist for all in situ observations of ECVs x  x   x     x    x  x  
D3. Improving discovery and access to data and metadata in Global Data Centres      x      x  x  
D4. Create a facility to access co-located in situ cal/val observations and satellite data for 
quality assurance of satellite products 

x  x  x     x       
D5. Undertake additional in situ data rescue activities x  x        x   x  x  

E: ENGAGING WITH 
COUNTRIES 

E1. Foster regional engagement in GCOS x    x      x    x  
E2. Promote national engagement in GCOS  x        x  x   x  
E3. Enhance support to national climate observations         x   x  x  

F: OTHER EMERGING 
NEEDS 

F1. Responding to user needs for higher resolution, real time data x  x  x     x    x   x  
F2. Improved ECV satellite observations in polar regions   x     x    x    
F3. Improve monitoring of coastal and Exclusive Economic Zones  x  x  x    x    x    
F4. Improve climate monitoring of urban areas x  x      x  x   x   x  
F5. Develop an Integrated Operational Global GHG Monitoring System x   x     x  x   x   x  



The 2022 GCOS IP – EVOLUTION OF ECVs REQUIREMENTS
OCEAN
ECV ECV Product 2016 ECV Product 2022
SEA-SURFACE TEMPERATURE Sea-Surface temperature Sea-Surface temperature

Subsurface Temperature Interior Temperature Interior Temperature

SEA-SURFACE SALINITY Sea-Surface Salinity Sea-Surface Salinity

Subsurface Salinity Interior Salinity Interior Salinity

Surface Currents Surface Geostrophic Current Surface Geostrophic Current
Ekman Currents

Subsurface Currents Interior Currents Vertical Mixing

SEA LEVEL Regional Sea Level Regional Mean Sea Level
Global Mean Sea Level Global Mean Sea Level

SEA STATE Wave Height Wave Height
SURFACE STRESS Surface Stress Surface Stress

OCEAN SURFACE HEAT 
FLUX

Radiative Heat Flux Radiative Heat Flux
Sensible Heat Flux Sensible Heat Flux
Latent Heat Flux Latent Heat Flux

SEA ICE

Sea Ice Concentration Sea Ice Concentration
Sea Ice Thickness Sea Ice Thickness
Sea Ice Drift Sea Ice Drift
Sea Ice Extent/Edge Sea Ice Age

Sea Ice Surface Temperature
(IST)
Sea ice Surface Albedo
Snow Depth on Sea Ice

OCEAN
ECV ECV Product 2016 ECV Product 2022
Oxygen Interior Ocean Oxygen Concentration Dissolved Oxygen Concentration

Nutrients
Interior Ocean Concentrations of 
Silicate, Phosphate, nitrate

Silicate
Phosphate
Nitrate

Ocean Inorganic Carbon
Interior Ocean Carbon Storage. (At 
least 2 of DIC, TA or pH)

Total Alkalinity (TA)
Dissolved Inorganic Carbon (DIC)
pCO₂

Transient Tracers Interior Ocean CFC-11, CFC-12,
SF₆, 14C, tritium, 3He, 39Ar

14C

SF₆
CFC-11
CFC-12

Ocean nitrous oxide
N2O

Interior Ocean Nitrous Oxide N2O Interior Ocean Nitrous Oxide N2O
N2O Air-Sea Flux N2O Air-Sea Flux

OCEAN COLOUR Water Leaving Radiance Water Leaving Radiance
Chlorophyll-a concentration Chlorophyll-a concentration

Plankton

Zooplankton Zooplankton Diversity
Zooplankton Biomass

Phytoplankton Phytoplankton Diversity
Phytoplankton Biomass

Marine Habitat Properties

Coral Reefs, mangrove forests, 
seagrass beds, Macroalgal 
Communities

Mangrove Cover and Composition
Seagrass Cover (areal extent)
Macroalgal Canopy Cover and 
Composition
Hard coral cover and composition



Upcoming critical gaps in satellite observations – (A2)

Currently there is only one mission concept, the Copernicus Microwave 
Imaging Radiometer (CIMR) by ESA, that aims to provide satellite SSS. But the 
mission timeline is 2028 or beyond even if it will move into the operation phase. 
Given the ages of the current SSS-measuring satellites (SMOS since 2009 and 
SMAP since 2015), a gap before CIMR is extremely likely. 

Sea Surface Salinity  
• Ocean: a major component of water cycle 

• Salinity is a footprint of Freshwater input (run off, 
precipitation, ice melting) 

• Salinity plays a key role in setting the water density* (high 
latitude, surface ocean) : 
➠ high-latitude → thermohaline circulation 
➠ in ocean surface layer → air-sea, land-sea and ice-sea

exchanges

• SSS and SST vary at different time scales, SST responds

CCI and In situ Sea Surface Salinity variability

CCI weekly SSS std

Argo SSS std (N>30)

A. Martin, S. Guimbard, 2020

Correlation of CCI SSS with an ensemble 
of in situ observations

Good agreement in the observed variability:

• Global rms diff.: 
CCI+SSS (monthly) – Argo SSS : 0.15

• CCI SSS pixel ~50x50km2 => allow to detect
large mesoscale at low latitudes (not available
with in situ punctual SSS)

Stammer et al., 2021

5

Correlation of CCI SSS with an ensemble of in situ observations 

Stammer et al., 2021 



Upcoming critical gaps in satellite observations – (A2)

High-inclination altimetry is still problematic with only two 
research satellites flying (CryoSAT2 and ICESat2). European 
missions CRISTAL & CIMR will bring operational monitoring 
capabilities but a gap of 2-5 years before new missions are in 
operation is likely.

Polar Satellite Altimetry

• A long-term programme to monitor the Earth’s polar 
ice, ocean and snow topography is important for sea-
level assessments and stakeholders with interests in the 
Arctic and Antarctic. 

2244 M. Kern et al.: CRISTAL high-priority candidate mission

Ka-band channel (analogous to AltiKa) and a band-
width of 500 MHz (at both frequencies) to meet the im-
proved range resolution requirement in comparison to
heritage altimeters. It has the capability for fully fo-
cused SAR processing for enhanced along-track reso-
lution by means of resolving full scatterer phase his-
tory (Egido and Smith, 2017). Digital processing will be
implemented including matched filter range compres-
sion and on-board range cell migration (RCM) com-
pensation by means of a range migration compensation
(RMC) mode for on-board data reduction (heritage from
Poseidon-4), reducing downlink load. With respect to
the dual-frequency antenna (Ku- and Ka-band), an en-
hanced antenna mounting baseplate for improved base-
line stability over CryoSat-2 will be required (20 arcsec
vs. ⇠ 30 arcsec for CryoSat-2).

– A high-resolution passive microwave radiometer is in-
cluded with the capability to provide data allowing re-
trievals of total column water vapour over the global
ocean and up to 10 km from the coast (by means of im-
proving the measurement system with high-frequency
channels). The radiometer may also support cryosphere
applications such as sea ice type classifications (Tran et
al., 2009). Concerning the microwave instrument selec-
tion, potential options include a US Custom Furnished
Item based on the National Aeronautics and Space Ad-
ministration (NASA) Jet Propulsion Laboratory (JPL)
AMR-C (Advanced Microwave Radiometer – Climate
Quality), development of an EU high-resolution ra-
diometer solution, and a two-channel solution derived
from the Sentinel-3 microwave radiometer. The feasi-
bility of each of these options will be further evaluated
in the next mission phase (Phase B2 at the time of the
system preliminary design review, expected late 2021).

– A global navigation satellite system (GNSS) receiver

compatible with both Galileo and Global Positioning
System (GPS) constellations provides on-board timing,
navigation, and provision of data for on-ground, pre-
cise orbit determination. Heritage GNSS solutions ex-
ist, such as those based upon the GPS- and Galileo-
compatible Sentinel-1, Sentinel-2, Sentinel -3 C/D and
Sentinel-6 A/B receivers. Precise Orbit Determination
products will be provided by the Copernicus Precise Or-
bit Determination service.

– A Laser Retroreflector Array (LRA) for use by the
Satellite Laser Ranging network and by the Interna-
tional Laser Ranging Service for short-arc validation of
the orbit. Heritage concepts suitable for CRISTAL in-
clude CryoSat-2 and Sentinel-3 LRAs.

Three modes of radar operation are envisaged, which are
automatically selected depending on the geographic location
over the Earth’s surface (see Table 3 and Fig. 3), prioritizing
the retrieval of relevant geophysical parameters of interest.

Figure 3. Indicative mission geographic operating mode mask
used in CRISTAL altimeter data volume sizing. Magenta: land ice,
closed-burst SARIn mode, also including smaller ice caps; orange:
sea ice and icebergs, open-burst SARIn mode (maximum cover-
age in Northern and Southern Hemisphere); green: open and coastal
ocean, SARIn reduced window mode; purple: inland water (this is
not anticipated as a mode but may be derived from one of the three
key modes). Note: the wedge type feature in some of the images is
an artefact of the display software.

– Sea ice and iceberg mode: in Fig. 3, the proposed cov-
erage is shown in orange. It is proposed that this mode
makes a step forward in ice thickness retrieval by oper-
ating the instrument with the SAR interferometer con-
figuration in Ku-band, i.e. a two-antenna cross-track in-
terferometric principle. The measurement mode will be
in an open-burst or interleaved arrangement in which
receptions occur after each transmitted pulse. This re-
sults in an along-track resolution by ground processing
to up to a few metres, which enables small sea ice sheets
to be distinguished and narrow leads between them to
be detected. The disadvantages of the open-burst trans-
mission versus a closed-burst operation mode include
a larger data volume and the power demand as well
as variations in the pulse repetition frequency around
the orbit. The interferometric operation allows the lo-
cation of across-track sea ice leads, whilst open-burst
timing allows full scatterer phase history reconstruction
for fully focused processing (Egido and Smith, 2017).
This improves sea ice lead discrimination (by means
of improvement in sampling and resolution) and hence
retrievals of elevation and polar SLAs by a significant
factor (Armitage and Davidson, 2014). Open-burst Ka-

The Cryosphere, 14, 2235–2251, 2020 https://doi.org/10.5194/tc-14-2235-2020

Indicative mission geographic operating mode mask used in CRISTAL

Kern et al., 2020



Prepare follow-on plans for critical satellite missions (A3)

SAR sensors are the most valuable for these tasks 
(monitoring in all weather conditions). Current SAR 
missions are Sentinel-1, RADARSAT, SAOCOM-1, 
TerraSAR-X, COSMO-SkyMed, ALOS-2, among 
others.

Sea Ice & Icebergs
• Develop follow-on plans to ensure 

medium and long-term continuity 
of satellite observations

Remote Sens. 2020, 12, 1214 5 of 20

The developed SAR-based method derives the thickness of a pancake icefield from the way in
which the pancake ice changes the dispersion relation of the waves, dampens the wave amplitude and
causes dissipation of the energy of the waves, i.e., it changes the wavelength of ocean waves as they
enter the ice [13]. Figure 2a shows an icefield observed from RV Sikuliaq, with a long swell present and
a small yellow wave buoy to provide scale. Figure 2b,c show a co-located COSMO-SkyMed X-band
SAR image of this ice field. Pancake ice is dark, and open water is the light-coloured area in the
centre. Having identified the main direction of the wave energy, a strip of SAR data is divided into
five imagettes, or short stretches of image (Figure 2d). For each imagette, a spatial Fourier analysis
yields a SAR wave number spectrum, which is inverted to give an energy spectrum [14]. Imagettes
1–3 present a strongly peaked spectrum giving the preferred wavelength and direction (Figure 2e).
Imagettes 4–5, extending into open water, have a much wider spectrum. From the change in shape of
the spectrum as the waves enter the ice, and by applying a viscous theory for wave propagation in
pancake ice, it was estimated that there was an ice thickness of 21 cm in this case, which agreed well
with in situ direct observations.
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Figure 2. Area of RV Sikuliaq field operations seen from (a) camera and (b) COSMO-SkyMed X-band
SAR on 11 October at 14:34 UTC; (c) a strip of SAR data extracted across the ocean-pancake edge along
the main direction of the wave energy, and (d) the five 7.68 km ⇥ 7.68 km imagettes into which the
strip was divided; (e) the observed SAR spectra for the extracted (left) sea-ice (1 to 3) and (right) open
water (4 and 5) imagettes. Units are wavenumber Kx/DK and Ky/DK with DK = ⇡/8 10�2 rad m�1.
The circles correspond to peak wavelength � = 50 m and 100 m. The top of the images is not due north
but a direction at right angles to the incoming major wave vector.

This technique has been also tested for ESA Sentinel-1 SAR products [13], and adapted for Antarctic
coastal polynyas with excellent results [15]. Although it is evident that further validation activities
should be conducted, the technique could now be employed for mass flux estimates from coherent
icefields of frazil-pancake ice in the Arctic, along the Antarctic ice edge, and across coastal polynyas.

A processing scheme was also developed for rapid measurement of pancake ice size distribution
from aerial photographs [16]. This scheme comprises several steps, including a non-linear support
vector machine analysis, a marker-controlled watershed segmentation, and the final ice size distribution
computation. This tool is expected to be used for retrieving immediate information on pancake size

It is important to ensure that future SAR missions include in their objectives the 
acquisition of data for operational detection of floating ice (important for safety 
of navigation as well as to monitor climate change) 

Beaufor Sea Ice – Area of RV Sikuliaq field operations

Mäkynen et al., 2020 



New Earth observing satellite missions to fill gaps in the observing systems (B3)

New satellite missions to measure ocean surface currents
• Fundamental to understanding how momentum & kinetic 

energy are transferred between two major components of 
Earth’s system, the ocean and atmosphere.

• Ocean surface currents important in redistributing heat, salt, 
passive tracers, and ocean pollutants in the surface layer of 
the ocean.

• Space-based estimates of near-surface currents produced by 
combining surface geostrophic currents derived from altimetry 
and Ekman Current derived from ocean-surface wind stress.

• More representative of mixed-layer currents than surface 
currents. Not suitable near the equator. 

➠ Direct measurements of surface currents from 
space are thus needed.

ODYSEA (Ocean DYnamics and Surface 
Exchange with the Atmosphere)

Gille et al., 2022 



Improve estimates of latent and sensible heat fluxes and wind stress 
(B9)

Develop new approaches and improved methods to better exploit 
relevant ECV measurements to estimate ocean surface heat, moisture 
and momentum flux
• Better integration of in situ and satellite measurements, data assimilation, fusion 

techniques, ensuring consistency between different types of measurements and their 
harmonisation;

• Development and deployment of new satellite missions that are tuned to maximise the 
sensitivity to the state variables needed to estimate heat flux over the ocean and land;

• Increase and improvements in satellite observations that target both the surface 
parameters and the near-surface air-parameters;

• Simultaneously use of an approach based on high resolution numerical models (Large 
Eddy Simulation – LES) to augment satellite product validations;

• Include in future intercomparison campaigns of latent and sensible heat fluxes 
measurements inferred from simultaneous observations with a water vapour differential 
absorption lidar (WVDIAL), a Doppler wind lidar and temperature from rotational Raman 
lidar.



Improved ECV satellite observations in polar regions (F2)

Improve satellite observations
2238 M. Kern et al.: CRISTAL high-priority candidate mission

Figure 1. Past, operating, approved, and proposed polar topography altimeter missions. By the mid-2020s, CRISTAL will fill the gap
acquiring climate-critical data over polar ice north and south of 81.5� latitude (image: EOGB/ESA).

therefore a driving force of the global thermohaline circu-
lation as well as the stratification of the upper layer of the
ocean. The sea ice provides a critical habitat for marine mam-
mals and for biological activity (e.g. Tynan et al., 2009), and
it is a platform that enables subsistence hunting and travel for
indigenous coastal communities.

The sea ice cover of the Arctic Ocean is waning rapidly.
By 2019, the decline in September Arctic sea ice extent was
about 13 % per decade relative to the 1981–2010 average,
and the older, thicker, multi-year ice cover comprised ⇠ 20 %
of the winter ice pack compared to ⇠ 45 % in the 1980s (Per-
ovich et al., 2017; IPCC/SROCC, 2019). In the Southern
Ocean sea ice is undergoing regional changes, with a decline
observed in the Amundsen and Bellingshausen seas (Shep-
herd et al., 2018). These losses are having a profound impact
on the climate, environment, and ecosystems of both polar
regions. Monitoring the polar oceans is therefore of regional
and global importance, and the long-term continuity of sea
ice measurements is essential to extending both climate and
operational data services.

Global warming and its Arctic amplification continue to
contribute to the decrease in multi-year ice in the central Arc-
tic Ocean (north of 81.5� N). It is therefore critical to obtain

continuous, pan-Arctic observations of sea ice thickness, ex-
tending as close as possible to the North Pole. Continuous
monitoring of Arctic Ocean sea ice conditions is necessary
for safe navigation through ice-covered waters. When linked
to previous measurements from Envisat, ICESat, CryoSat-
2, and ICESat-2, the CRISTAL mission will deliver obser-
vations that provide a long-term record of sea ice thickness
variability and trends that are critical to supporting climate
services. Since sea ice thickness is an essential climate vari-
able (see GCOS, 2011), its continuous measurement is re-
quired to understand the Arctic system and how ice loss is
impacting global climate.

Shipping in ice-covered Arctic waters has increased sig-
nificantly in recent years and is expected to continue to do
so over the coming decades (IPCC/SROCC, 2019). In ad-
dition to traditional maritime operations and fishing in the
high Arctic, several polar-class cruise liners are under con-
struction. This means an increase in the need and scope of
operational ice information services. A primary data source
for national ice services is currently synthetic-aperture radar
(SAR) imagery, specifically data acquired by Sentinel-1A
and Sentinel-1B, RADARSAT-2, and the RADARSAT Con-
stellation Mission. Thus, independent measurements of sea

The Cryosphere, 14, 2235–2251, 2020 https://doi.org/10.5194/tc-14-2235-2020

• Sea Surface Salinity of polar oceans

• Greenhouse gases at high latitudes with a 
focus on the permafrost regions in wintertime

• Sea-ice thickness

• Surface temperatures of all surfaces (sea, 
ice, land).

• Atmospheric ECVs at the very highest 
latitudes.

• Albedo for all surfaces (land and sea-ice).

Kern et al., 2020



Details for F2
1. Empirical algorithms using satellite observed salinity from SMOS and Aquarius, as well as CCI SST, have been demonstrated to be suitable to 
calculate total alkalinity and total dissolved inorganic carbon, and reproduce the wider spatial patterns of these two variables. Using multiple 
frequencies and increasing bandwidth near L-band can improve the retrieval accuracy of polar-ocean salinity from satellites.
2. The measurements of GHG emission, CO2 and CH4 in polar regions require active LIDAR missions such as the French-German research 
satellite MERLIN (expected to be launched in 2024). These use LIDAR technology to quantify the CH4 and CO2 mixing rations and emissions 
rather than rely on passive light (SWIR). Continuity and further development of this mission concept and its applications are important to track 
carbon-climate feedbacks.
3. Sea-ice thickness is a highly spatially variable parameter. Its derivation at hemispheric scale requires composition and averaging of multiple 
satellite overpasses when using currently employed altimetry. For thin ice (< 0.5 m thickness) alternative satellite sensors must be used. These are 
imaging sensors supporting finer temporal sampling at hemispheric scale. Combination of both types of sensors can add value. Currently, sea-ice 
thickness retrieval is considerably more mature for the Arctic than the Antarctic. This fact is due to, on the one hand, a larger amount of data used 
for evaluation in the Arctic than Antarctic. On the other hand, sea-ice thickness retrieval in the Antarctic is complicated by ice and snow conditions 
being different from the Arctic. Improving sea-ice thickness retrieval also requires improving observing snow-depth and sea-ice age (proxy for sea-
ice thickness and density), among others.
4. Skin temperature to all surfaces in polar regions is needed in order to infer estimates of near surface temperature changes; the poles are one of 
the regions where fast changes occur.
5. True polar orbiters like TRUTHS enable simultaneous Nadir Overpass (SNO) type observations at all latitudes with sun-synchronous polar 
orbiter-payloads thus improving and supporting atmospheric ECV observations from current and future satellite constellations and/or instrument 
combinations.
6. The albedo of iced and snowy surfaces varies rapidly and drastically in the event of melting. This requires frequent observations and the 
attribution of albedo changes to the melt processes (e.g. linking albedo and melt-pond fraction over land and sea-ice).



Improve monitoring of coastal and Exclusive Economic Zones (F3)

Develop new satellite-based products for coastal biogeochemistry

• Reprocessing of existing satellite records in 
coastal regions and generation of global products 
which include the coastal regions (e.g. altimetry 
and wind data records) is needed to increase 
coverage near the coast, which may require some 
software development.

• Products should include clear information on 
their limitations in coastal areas and EEZs, and 
their related uncertainties.

@ESA



Original proposal from GOOS Biogeochemical panel

ACTION O7 Responsible

TITLE Develop new operational satellite-based products for coastal biogeochemistry.

WHICH is the 
problem/gap?

Although there exist coastal products using high resolution observations distributed as part of Copernicus in some
European locations, they are limited in scope (e.g. specific products derived via time-limited contracts by small
European companies) and do not cover the globe. There are currently no biogeochemical operational products from
high resolution satellites (e.g., Sentinel 2AB, Landsat 8) in coastal areas or lakes.

WHY is it important to 
solve?

Developing products such as temperature, turbidity, chlorophyll, and CDOM within 1 km of coasts and within
estuaries, at resolution on the order of 10s of meters, will improve modeling of organic dissolved and particulate
carbon distribution and dynamic, including land-ocean interaction. High resolution temperature data (1984-present with
100m resolution) is very useful to track changes in water temperature in ponds, lakes, streams, and estuaries.
Turbidity/suspended particulate matter products, for example, can document the enhanced erosion in Arctic regions
associated with permafrost loss.

Observing 
systems/networks involved

US Integrated Ocean Observing System (IOOS).



ECV Ocean Color
Situation of the science to exploit the measurements 

• The scientific community for ocean colour is extremely well consolidated (and well coordinated via 
the IOCCG)

• The improvement in channels/radiometric performance/resolution naturally call for continuous R&D 
to improve products and applications

• On the ESA side, the Ocean Colour CCI does the R&D for the improvement of the climate-quality 
algorithms

• On the NASA side, note The Geosynchronous Littoral Imaging and Monitoring Radiometer (GLIMR) 
instrument selected under NASA Earth Venture Instrument for launch in the 2016-2027 timeframe to 
monitor ocean color in the complex coastal waters in the Gulf of Mexico on a geostationary orbit –
expect big advances from that.

➠Recommendations
The need or aspiration for a Climate Indicator for the biological state of the Ocean which would have 
great value for communication of climate change. Ocean Primary Productivity was mentioned as a 
possible candidate and the ESA-CCI OC project has actually produced time series of this indicator (see 
Kulk et al, 2020).



Facility to access in-situ satellite co-locations (D4)
• Currently there is no single access point to be able 

to compare satellite to in-situ data

• Multiple mission-specific efforts
– Redundancy in development of tools
– Insufficiency of resourcing
– Heterogeneity of approaches
– Very hard to find and access relevant data

• A single unified facility could enable 
a step-change in exploitation of in-
situ satellite data co-locations
leading to improved science outcomes

Potential applications

Streckz et al., 2020 – call for a 
European entity to undertake 
this work



Diurnal sampling (B3) and polar sampling (F2)
• Actions around diurnal and polar sampling call to consider orbital 

configurations e.g. role of
– True pole-2-pole orbits deliberately precessing
– Increased use of low-latitude orbits

• Such orbits supplementing current GEO and SSO capabilities would:
– Enable SNO type observations at multiple times and latitudes enabling more robust 

assessments of comparability and instrument quality both in NRT and delayed mode
– Better sample the highest and lowest latitudes including the polar holes
– Better sample the diurnal cycle potentially yielding improved opportunities to reprocess 

historical data afflicted by poor station keeping

• Need to also grapple with how to use cubesats / nanosats and commercial 
providers



Thank you from OOPC



Open call for new panel members

• https://gcos.wmo.int/en/news/open-call-experts-aopc-
and-oopc-panel

• Closes 15th November

• Particularly looking for experts in:

– Sea State 

– Early career researchers

• Geographical and gender balance of panel

https://gcos.wmo.int/en/news/open-call-experts-aopc-and-oopc-panel

