
An Update on Air-Sea Flux Activities
for OOPC March 2021 Panel Meeting

Meghan Cronin (NOAA PMEL) with contributions from Tony Lee (JPL) 

Since April 2019:

Sep 2019 OceanObs19

Mar 2020 COVID19. OOPC meeting canceled.

Sep 2020 Virtual Meeting Ocean Best 
Practices Systems “Surface Radiation” 
Community Consultation Workshop

Nov 2020 SCOR WG #162 Observing Air-Sea 
Interactions Strategy 



Action Items from 2019 Joint Meeting
 Caterina Tassone (GCOS) liaison with WCRP to coordinate with existing WCRP ocean & land-

base flux groups (WDAC, Surflux Task Team, GEWEX, SOLAS…). 

 Liz Kent (AOPC) and Rainer Hollman (AOPC) will discuss with AOPC feasibility of remotely-
sensed humidity & temperature profiles, optimized for surface boundary layer. 

 Bob Weller (OOPC) will work with Christian Lanconelli (BSRN) to set up workshop on a global 
(ocean & land-based) radiation network, and develop best practices for surface radiation. 

 Matt Palmer (OOPC) will liaison with WMO/WGNE & WCRP/WGCM

 Meghan Cronin (OOPC) will help coordinate a vision paper for broader community, beyond 
OceanObs19. 

 Scoping of a SCOR Working Group Proposal for organizing/implementing near-term goals?



https://gcos.wmo.int/en/essential-climate-
variables/ecv-factsheets

Surface Heat Flux 
Essential Climate 
Variables (ECVs)

Slide from Joint Meeting April 2019



(1) Optimize satellite-based 
boundary layer obs for 
near-surface air 
temperature & humidity, 
…

(2) Expand the global network 
of in situ air-sea 
interaction observations

Cronin et al. (2019) “Air-sea fluxes with a focus on heat and momentum”

For global coverage of air-sea heat fluxes, we must:  



NASA Earth Venture 
Missions (EVMs) are 
science driven, 
competitively 
selected, low cost 
satellite missions 

“Butterfly” is a 
proposed NASA EVM 
that would lead to 
significant 
improvement in 
satellite-based air-sea 
heat fluxes by 2027

Courtesy Tony Lee



Global network: 500-1000 drifting or mobile platforms and more 
reference stations (squares) in key (boxed) regions

Drifting and Mobile Flux 
Platforms (examples)

Reference Stations
(examples)

Cronin et al. (2019) “Air-sea fluxes with a focus on heat and momentum”

TPOS-2020



Surface ocean CO2 flux: all seawater pCO2
measurements collected since 1957

Photo: Saildrone

New Technology:

Photo: UH

Established Platforms:

Wanninkhof et al. (2019) “A Surface Ocean CO2 Reference 
Network, SOCONET and Associated Marine Boundary Layer 
CO2 Measurements” 



Surface ocean CO2 flux: all seawater pCO2
measurements collected in 2015

Photo: Saildrone

New Technology:

Photo: UH

Established Platforms:

Wanninkhof et al. (2019) “A Surface Ocean CO2 Reference 
Network, SOCONET and Associated Marine Boundary Layer 
CO2 Measurements” 



SCOR WG #162 for developing an 
Observing Air-Sea Interactions Strategy (OASIS) for 2030

airseaobs.org
Expected lifetime as a SCOR Working Group: November 2020 – October 2023

Integrating recommendations from 
>40 OceanObs19 community strategy papers &
>400 authors 

A "system-as-a-whole" approach for making surface and boundary layer 
observations relevant to the Earth's energy, water, and carbon cycles, 
including their physical, biological, and geological components. 



SCOR WG Member Institution

Meghan Cronin* NOAA Pacific Marine Environmental Laboratory, US
Sebastiaan Swart* University of Gothenburg, Sweden
Nadia Pinardi University of Bologna, Italy

R. Venkatesan National Institute of Ocean Technology, India
Phil Browne ^ ECMWF, UK
Warren Joubert ^ South African Weather Service, South Africa
Ute Schuster University of Exeter, UK
Christa Marandino Geomar, Germany
Shuangling CHEN ^ Second Institute of Oceanography, China
Clarissa Anderson Scripps Institution of Oceanography, US
Jim Edson Woods Hole Oceanographic Institution, US
Zhaohui CHEN Ocean University of China, China
Juliet Hermes South African Environmental Observation Network, South Africa
Fabrice Ardhuin University Brest, CNRS, IRD, Ifremer, LOPS, IUEM, France
Oscar Alves Bureau of Meteorology, Australia 
Hiroyuki Tomita Institute for Space-Earth Environmental Research (ISEE), Nagoya University, Japan
* Cochairs      ^ Early Career



OASIS SCOR WG #162 DELIVERABLES:
1. Consolidated recommendation report (TOR #1; 6-months). 

a. OASIS “Programme” for UN Decade Call for Action (due Jan 15, 2021)

b. OASIS “Ocean Shots” for Ocean Decade US Call (due Dec 1, 2020)

c. Consolidated OO19 OASIS Recommendations Report 

2. Observing Air-Sea Interaction Strategy publication (TOR #1-6; 36-months)

3. Best practice papers (TOR #2-5; 18-36-months)

4. Air-sea flux toolbox (TOR #2, 4-6; 12-36-months) 

5. Air-sea flux curriculum (TOR #2, 4-6; 12-36-months) 

6. Website, webinars and newsletter (TOR #1-6; Ongoing)



Air-sea exchanges of energy, moisture, and gases drive and modulate the 
Earth’s weather and climate, influencing life, including our own. These 
air-sea interactions fuel the hydrological cycle and affect precipitation 
across the globe. Air-sea interactions affect the distribution of carbon 
dioxide between the atmosphere and ocean, how seawater flows and 
winds blow, and how pollutants floating on the ocean surface move –
information critical to policymakers, industry, and civil society. 

The Observing Air-Sea Interactions Strategy (OASIS) PROGRAMME will 
provide observational-based knowledge to fundamentally improve 
weather, climate and ocean prediction, promote healthy oceans, the blue 
economy, and sustainable food and energy.

-- Summary Statement for the UN Ocean Decade OASIS Programme proposal



OASIS partnerships for implementing Programme



EXTRA Slide



OceanObs’19 Recommendation: Create an 
Integrated Surface Ocean Observing System

Centurioni et al. (2019) “Global in situ Observations of Essential 
Climate and Ocean Variables at the Air-Sea Interface”

New technology for measuring directional waves

… and meteorological variables



To predict weather and climate influenced by the 
ocean, we must accurately resolve air-sea heat fluxes

Cronin et al. (2019) “Air-sea fluxes with a focus on heat 
and momentum”

How accurate?
What resolution?
Where are these observations 

needed?
How can this be done?

An Observing Air-Sea Interactions 
Strategy (OASIS) for 2030



OASIS Decade Outcomes

OASIS will improve understanding of oceanic and atmospheric processes and feedbacks 
that modulate surface fluxes of energy, moisture and carbon dioxide, and that interact 
with the ecosystem   “A healthy & resilient ocean”, “a sustainable productive ocean”, 
“a predictable ocean”, “a clean ocean”, “an accessible ocean”, and an “inspiring ocean” 



(1) Optimize satellite-based 
boundary layer obs for 
near-surface air 
temperature & humidity, 
Tskin, & ocean wind stress; 

(2) Expand the global network 
of  in situ air-sea interaction 
observations

Cronin et al. (2019) “Air-sea fluxes with a focus on heat and momentum”

To predict weather and climate influenced by the ocean, we must accurately resolve air-sea 
heat fluxes. For global coverage of air-sea heat fluxes, we must:  
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