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Introduction 
Established in 1995, Climate and Ocean: Variability, Predictability and Change 

(CLIVAR) (fig.1) is one of the six core projects of the World Climate Research 

Programme (WCRP). CLIVAR’s mission is to understand the dynamics, inter-

action, and predictability of the climate system with emphasis on ocean-

atmosphere interaction. CLIVAR published its new Science Plan and Imple-

mentation Strategy in 2018, with an updated objective: to describe, understand 

and model the dynamics of the coupled climate system emphasizing ocean-

atmosphere interactions and to identify processes responsible for climate varia-

bility, change and predictability on subseasonal-to-seasonal, interannual, deca-

dal and centennial time scales.  

 CLIVAR is involved in the restructuring process of WCRP for implementing the 
scientific objectives of WCRP (fig. 2), this includes carrying out an internal as-
sessment to better align itself into the new structure of WCRP; co-designing of 

WCRP Lighthouse Activities; and participating in the regional consultation process to engage communities from all regions of the world.  

Within WCRP, CLIVAR works closely with its sister WCRP core projects, including the two new WCRP core projects: the  Regional Climate Information for Society  (RifS) and the Earth 

System Modelling and Observational Capabilities (ESMO), in particular in the implementation of the WCRP Lighthouse Activities. ESMO, serves to coordinate high level aspects of mod-
elling and data across WCRP, integrating CLIVAR efforts with those of the other WCRP activities and other partners such as WWRP and Future Earth. 

Potential Cooperation between SOLAS and CLIVAR  

  
  

 

Fig 1. CLIVAR Organization Diagram Fig 2. The draft new structure of WCRP 

1. To promote ocean and climate modelling/prediction capability through seamless prediction, model downscaling, model intercomparison as well as 
coordinating experiments (with CLIVAR OMDP and WCRP Earth System Modelling and Observation core project and EPESC LHA).  

2. Ocean and climate observations, in par ticular  on: Expansion of long-term observations into the coastal zone; 2) Multi-disciplinary observing 
systems that better track OMZs, the carbon cycle, and productivity. and capacity building (e.g. CLIVAR region panels and GSOP; OASIS);  

3. Heat, freshwater and carbon transport at air -sea interface (CLIVAR SORP & NORP; BEPSII); 

4. Ocean and climate extremes and coastal impacts (CLIVAR region panels, WCRP Global Extreme Platform, PICES);   

5. Eastern Boundary Upwelling Systems (with CLIVAR EBUS RF, SCOR WG-155 on EBUE); 

6. Working together in the Indian Ocean through capacity building on coastal observation in the WIO and IO Youth Ambassador initiative (IORP, IIOE-
2, SIBER, IRF, IOGOOS);  

7. Jointly contribution to UN Decade of Ocean Science for Sustainable Development (e.g. Coastal-SOS). 
 

Upcoming Events: 
 

1. Sea Level 2022 Conference (12th and 16th July 2022 , Singapore); 

2. CLIVAR-GOOS Workshop on From global to coastal: Cultivating new solutions and partnerships for an en-
hanced Ocean Observing System in a decade of accelerating change (15-18 August 2022, Trieste, Italy) 

3. CLIVAR-FIO Summer School on Ocean Macroturbulence and Its Role in Earth’s Climate (19-25, June 
Qingdao, China, 2022) 

Highlights of CLIVAR Science relevant to SOLAS  

Processes and Dynamics of Ocean-Climate Coupled System 

A key question for 21st century cli-

mate science is how processes and 

dynamical mechanisms of the cou-

pled climate system respond to his-

torically unprecedented anthropo-

genic forcing, this requires deepen-

ing our understanding of how the 

climate system works. Fig.3 shows 

processes acting in the atmosphere 

and ocean and their mechanisms 

leading to coupled dynamical 

modes of variability.  (A1-A5: At-

mospheric microscale turbulence, 

cumulus convection, cloud clusters, cyclones, and planetary waves; O1-O5: 

ocean internal waves and mixing, submesoscale turbulence, mesoscale circula-

tion, basin scale circulation, and the global overturning ocean circulation). The 

atmosphere and ocean recognize similar cross‐scale interactions operating in the 

cryosphere and land. These response units have different spatial scales when at-

mosphere or ocean or land or inner‐Earth processes and systems are considered 

since they have different inertia/damping/memory/carrying characteristics. 

Tropical Basins Interaction 

Fig. 4 Schematic diagram summar izing three-ocean interaction processes (Wang, 2019)  

  

Interaction between the Pacific, Atlantic, and Indian Ocean basins is 

increasingly recognized as a key factor in understanding climate vari-

ability on interannual to decadal timescales. The CLIVAR Research 

Focus on Tropical Basin Interaction (TBI) aims to create a consensus 

on the mechanisms underlying TBI and how these contribute to pre-

dictability, and to promote research on how these interactions are af-

fected by low-frequency climate variability and long-term climate 

change. This will be achieved by using existing numerical simula-

tions and observations, but also by coordinating new climate model 

experiments and by compiling new paleo proxy data.   

Ocean Model development—OMIP2 progress 

 

 

 

 

 

 

 
 

 

 

The Ocean Model Development Panel studies the impact of horizontal 

resolution on global ocean–sea ice model simulations. Fig.5 shows the 

Surface Eddy Kinetic Energy from (a) AVISO and (b) drifter observa-

tions. Modeled surface EKE calculated from 5-d average fields for the 

high-resolution (c) FSU-HYCOM, (d) NCAR-POP, (e) AWI-FESOM, 

and (f) IAP-LICOM. (Eric et al., 2020, Geosci. Model Dev. ). 

Indian Ocean 

 

The CLIVAR/IOC-

GOOS Indian 

Ocean Region 

Panel plays an ac-

tive role in pro-

moting the sustain-

able Indian Ocean 

Observing System 

(IndOOS) (Fig. 6) 

design and imple-

mentation along 

with other partner 

programmes, including IIOE-2, IOGOOS, SIBER, IRF and SOLAS. It 

also promotes capacity building  in the Western Indian Ocean to support 

ocean observing systems and utilizing global data sets, as well as coordi-

nate the existing effort on Early Career Scientists networks by initiating 

the ‘Indian Ocean Ambassador’.  

Polar Oceans and Sea Ice 

The CLIVAR-CliC 

Northern Oceans Region 

Panel (NORP) contrib-

utes to: (1) Progress in 

developing new tools 

and methods to observe 

the Arctic Ocean (AO) 

and neighbouring seas 

and their climate im-

pacts. (2) Activities to 

standardize and archive 

observations of the AO 

and the coupling with other 

components of the climate 

system.  

CLIVAR/CliC/SCAR Southern Ocean Regional Panel (SORP) provides 

scientific and technical input into international research coordination, par-

ticularly on national and ship planning, data management, and collaborat-

ing as required with other relevant programs, including SOOS; links to 

CLIVAR SORP national reports are available at the CLIVAR website.

Tropical Atlantic Observing System (TAOS)  

 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 8 Key elements of the tropical Atlantic in situ observing system  
 

A 3-year comprehensive review led by CLIVAR Atlantic Region Panel.  

 A concise review of TAOS societal, scientific and operational drivers;  

 A summary of the current TAOS observing network;  

 Recommendations on the evolution of TAOS; 

 Information on the actual TAOS data flow and products and recom-
mendations for their evolution; and  

 Recommendations on the future governance of the TAOS.  

The TAOS Review Report is available at: https://doi.org/10.36071/
clivar.rp.1.2021    

Fig.3 Multiscale processes and scale interaction mecha-
nisms in the atmosphere and ocean 

Fig.6 IndOOS-2 (2020-2030) 

Fig.7 Freshwater content difference between 2010-2017 
and 2000-2010 means in 6 ORAs. 

Fig.5 Surface EKE from 
observations (a-b) and 
high-res models (c-f) 
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