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Two new Lighthouse Activities:  
• Global Precipitation Experiment (GPEX) 
• Climate Intervention

World Climate Research Programme (WCRP): Co-sponsored by UN WMO, IOC of UNESCO, and NGO  ISC, established in 1980. 
Mission Goal: coordinates and facilitates international climate research to develop, share, and apply the climate knowledge 
that contributes to societal well-being
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My Career Track: From TOGA to WOCE and to CLIVAR

Kaifeng
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Zhang, Huai-Min, and Mingyu Zhou 张怀民,  周明煜, 
1989, 夜间海面上空大气边界层结构的研究. 海洋学报, 1989, 
11(2): 150-161. 

http://www.hyxbocean.cn/article/id/19890204.

Tropical Ocean-Global Atmosphere (TOGA) program 
(1985–1994): AMEX (Australian Monsoon Experiment):

http://www.hyxbocean.cn/article/id/19890204
https://www.pmel.noaa.gov/pubs/outstand/mcph1720/mcph1720.shtml


World Ocean Circulation Experiment (WOCE): Observations (RV Meteor - S. Atlantic, 22 days, 
1992; RV Knorr - Indian Ocean, 35 days, 1995; RV Haakon Mosby, 11 days, N. Atlantic); and 
Inverse Modeling to study ocean circulation and diffusion , and air-sea interaction and watermass 
formation

Zhang, Huai-Min, and Nelson G. Hogg. 1992. 
"Circulation and water mass balance in the Brazil Basin." 
Journal of Marine 

Research 50, (3). 
https://elischolar.library.yale.edu/journal_of_marine_rese
arch/2040

Zhang, H.-M., and N. G. Hogg, 1996: Deducing dynamic 
properties from simulated hydrographic data: Part I. 
Results from a 

non-eddy-resolving model. Journal of Marine 
Research 54, (4). 

https://elischolar.library.yale.edu/journal_of_ma
rine_research/2197

Zhang, H.-M., and L.D. Talley, 1997: Heat and 
Buoyancy Budgets and Mixing Rates in the Upper 
Thermocline of the Indian 

and Global Oceans. J. Phy. Oceanography, DOI: 
https://doi.org/10.1175/1520-
0485(1998)028<1961:HABBAM>2.0.CO;2

https://elischolar.library.yale.edu/journal_of_marine_research/2040
https://doi.org/10.1175/1520-0485(1998)028%3C1961:HABBAM%3E2.0.CO;2


Zhang, H.-M., M. Prater, and T. Rossby, 2001: Isopycnal 
Lagrangian statistics from the North Atlantic Current 
RAFOS float observations. J. Geophys. Res,  
https://doi.org/10.1029/1999JC000101

Bower, A. S., B. Le Cann, T. Rossby, W. Zenk, J. Gould, K. 
Speer, P. L. Richardson, M. D. Prater, H.-M. Zhang, 
2002: Directly measured mid-depth circulation in the 
northeastern North Atlantic Ocean. Nature, 419, 603-607. 

Rossby, T., and H.-M. Zhang. 2001. "The near-surface 
velocity and potential vorticity structure of the Gulf 
Stream." Journal of Marine Research 59, (6). 
https://elischolar.library.yale.edu/journal_of_marine_rese
arch/2417

Luo, Y., H.-M. Zhang, M. Prater, and L. Rothstein, 2003: 
Warm water pathways, transports, and transformations in 
the northwestern North Atlantic and their modification by 
cold air outbreaks. J. Geophys. Res., 
DOI:  https://doi.org/10.1029/2002JC001442

Toole, J.M., H.-M. Zhang, M.J. Caruso, 2004: On the 
Time-Dependent Internal Energy Budgets of the Tropical 
Warm-Water Pools. J. Climate, 17 (6): 1398-1410. 

Lagrangian Float Observations to study N. Atlantic circulation and diffusion 
processes; Repeated MV Ship lines to mean changes in the Gulf Stream;
Numerical modeling to study air-sea interactions

https://doi.org/10.1029/1999JC000101
https://doi.org/10.1029/2002JC001442


 Zhang, H.-M., J.J. Bates, and R.W. Reynolds, 2006: Assessment of composite global sampling: sea 
surface wind speed. 

Geophys. Res. Lett.. 33 (17), L17714. http://dx.doi.org/10.1029/2006GL027086

NOAA National Climatic Data Center (2002-2015):
       –  satellite data analysis & products (SST, SSW), integrated sat & in-situ use, AMS Air-Sea Comm.  

Zhang, H.-M., R.W. Reynolds, and T.M. Smith, 2006: Adequacy of the In Situ 
Observing System in the Satellite Era for Climate SST

Cited by 
ESA 
design 
team

● WCRP GEWEX WG
● “WMO Guide to Climatological Practices
● Ocean Obs’09 Whitepaper
● AMS Air Sea Interaction Committee; Conference co-Chair

R2O



NOAA National Centers for Environmental Information  (2016-2025): Supervisory Oceanographer 
       –  GST Portfolio Manager, Air-Sea/Ocean Surface Section Chief, Climate Trends & Extremes, WMO/SOT Chair

● WMO/SOT Chair: 
○ Capacity Building training in Fiji
○ WMO/IMP Symposium on extreme weather 

● Whitepaper - Ocean Obs’19
○ A Global Ocean Observing System (GOOS), 

Delivered Through Enhanced Collaboration Across 
Regions, Communities, and New Technologies. 
Moltmann, T., J. Turton, H.-M. Zhang, and coauthors

● Building star-performance teams (DOC medals)
● US/NOAA-China/CMA senior leadership summit

Global Surface Temperature/GST Portfolio



     Some Scientific priorities of CLIVAR:

1. Mechanisms of climate variability and change 
that require further investigation with the ultimate 
goal of better constraining the fluxes of energy 
and carbon in the climate system;

2. Ocean processes that modulate climate 
variability and change for which open questions 
remain;

3. Climate predictability challenges over a broad 
range of space and time scales.

CLIVAR’s mission is to understand the dynamics, 
interaction, and predictability of the climate system 
with emphasis on ocean-atmosphere interactions.

Present Day: ICPO Director
                    CLIVAR Mission and Scientific 
Priorities

CLIVAR is one of the 6 Core Projects of the 
World Climate Research Program (WCRP)

RIfS ESMONEW: 
Regional 
Information 
for Society

NEW:Earth 
System 
Modeling and 
Observations



Objective: 
To facilitate observations, analysis, predictions and projections of variability and changes in the 
Earth's climate system, with emphasis on ocean-atmosphere interactions, to the benefit of society 
and the environment in which we live.  

CLIVAR legacy includes:
▪ implementation and development of 

major multinational observing networks 
in all ocean basins;

▪ development of ocean and climate re-
analyses, to bridge observations and 
modeling through data assimilation;

▪ development of ocean-climate models, 
initialized decadal climate predictions 
building on ocean-climate reanalyses.



The CLIVAR SSG provides 
overall guidance for CLIVAR 
activities, in concert with WCRP 
objectives, and establishes 
CLIVAR Panels and Working 
Groups (+Task Teams) and 
their terms of reference.

Research Foci address urgent 
and actionable research 
challenges. RFs have a limited 
life-time (3-5 yrs)

CLIVAR consists of 4 ‘Global’ Panels, 5 Regional Panels, and Research Focus 

Marine Heatwaves in the 
Global Ocean

Ocean Oxygen to Carbon 
Heat Nexus in a Warming 

Climate (O2CH)

Confronting Earth System 
Model Trends and 

Multidecadal Variability 
with Observations



WG   on AMerican
Monsoons (WG-AMM) 

Panel structure: Monsoon Panel (MP) & 3 regional Working Groups (WG)

• Regional WGs tasked with identifying priority areas for targeting advances
• Regional WGs relatively flexible to organize themselves under the guidance of MP

WG on Asian-
Australian

Monsoons (WG-
AAM) 

WG on AFrican
Monsoons (WG-

AFM)

CLIVAR/GEWEX
Monsoons Panel 

(MP)
14 Members

Cross-WCRP 
Joint Working 
Groups 



New Efforts

IORP is forming new Task Teams: 
• Marine Paleo
• Coastal Observations
• Indonesian Seas

PRP Working Group on Tropical Pacific BGC-Physical 
Interactions to bring together the community across 
physical and biogeochemical disciplines to identify and 
advance research questions and observing and modeling 
needs for understanding ocean biogeochemical (BGC) 
cycles and their interactions with climate and ocean 
dynamics in the tropical Pacific (TP).

GSOP is involved in Marine Environment 
Reanalyses Evaluation Project (MER-EP) as 
part of the panel’s Ocean Reanalyses 
Intercomparison activities.



CLIVAR OMDP New Working Groups:

Ocean Model Intercomparison Project (OMIP) – a core component of CMIP, a framework for 
evaluating and improving performance of global ocean and sea-ice models. 

Regional Ocean-Climate Projections 
OMDP & RIfS CORDEX Task Team to develop 
coordinated simulation protocols and deliver 
standardised datasets towards coordinated regional 
ocean-climate projections.

New Efforts



CLIVAR OMDP/RIfS CORDEX Task Team on Regional Ocean Modeling and Climate Projections  

New Efforts

Motivation: 
• Need to provide refined regional information 

relevant for societal services and adaptation 
measures;

• Need for dynamical downscaling approaches as 
most coupled global climate models will not be 
able to run with high-resolution ocean models; and

• Lack of international coordination of regional 
ocean modelling and climate projections.

Objectives: 
• Develop coordinated simulation protocols and deliver standardized 

datasets towards coordinated regional ocean-climate projections;
• Explore the potential of data-driven machine-learning approaches to 

simulate oceanic regions and their future evolution;
• Advance the science of regional ocean climate modelling and 

projections, through multi-model assessments, identification of biases, 
and underlying processes; 

• Provide a forum for regional ocean modelers and model users to 
share knowledge and experience;

• Serve climate impact and adaptation needs by engaging with 
users/stakeholders and providing data and expertise to ocean climate 
services; and

• Contribute to international and regional expert assessment reports.



Co-organized by 
NORP, SORP, 

OMDP, and ARP, 
the workshop 

brought together 
~80 in person

 and ~ 50 online 
participants; ECRs 

participation >50%

An Early Career Session with mentoring 
(WCRP, CLIVAR SSG) was held as a 
Side Event at Pan-CLIVAR 2025

Online university course 
co-organized by GEWEX-CLIVAR 

Working group on American 
Monsoons and Universidade 

Federal de Itajuba (all materials 
available online) 

Capacity Building, Education, and Training 

120+ Attendees!



The 2025 Pan-CLIVAR Meeting brought 
together CLIVAR members from all panels, 
research foci, and SSG, as well as invited 
representatives from WCRP core-projects 
and external partners to: 
• Develop ideas and input for the next 

CLIVAR science and implementation 
plans; 

• Foster interactions across panels, WCRP 
core projects, and partners; 

• Evaluate progress, formulate future 
priorities, and enhance members 
cohesion; and 

• Engage scientists and stakeholders in 
southeast Asia.  

Frontiers Research Topic



Emerging topics for the new CLIVAR Science Plan
• AI/ML applications and coordination while not losing the traditional process-

based focus;  
• Strategy for continued observations in the absence of substantial 

reductions of institutional / government support / funding which cannot wait 
until the outcomes of OceanObs’29;  

• Regime shifts and tipping points;  
• Extremes pertaining to CLIVAR;
• Sea level changes;
• Research related to biogeochemistry and carbon which can tie into marine 

carbon dioxide removal;  
• Improving joint use of model and observational products in a coherent and 

synergistic way; 
• Review of past accomplishments and identify gaps; and 
• Enhance societally relevant science and applications, including early 

engagements with stakeholders, policy makers, etc. 



CLIVAR Publications
1) Monthly News Bulletin; 2) Periodical Research Articles - CLIVAR Exchanges

Subscribe via this link: 
CLIVAR Bulletin 
subscription 

https://clivar.us4.list-
manage.com/subscribe?u
=e95bd74f92719b8560b3
cbed6&id=39becf9f9d&u
tm_source=chatgpt.com 

More contact info later …

https://clivar.us4.list-manage.com/subscribe?u=e95bd74f92719b8560b3cbed6&id=39becf9f9d&utm_source=chatgpt.com


How to get involved with us?
• Communications

21

@WCRP Climate and Ocean Variability, 
Predictability and Change (CLIVAR)

@wcrp-clivar.bsky.social

https://www.youtube.com/@wcrp_clivar

https://www.facebook.com/clivar/

Monthly Bulletin



Slides for thoughts: From knowns … To unknows
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Deglaciation in Iceland: Trends and Consequences - 
Wright-Ingraham Institute 
https://wright-ingraham.org/deglaciation-in-iceland-
trends-and-consequences/ 

https://wright-ingraham.org/deglaciation-in-iceland-trends-and-consequences/


… to uncertainty and unknowns
Tropical/subtropical storm example

Scars on the Mountain documentary movie
https://www.angel.com/watch/scars-on-the-mountain 

https://www.angel.com/watch/scars-on-the-mountain
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High Mountain example
Glacier ice/snow melts over the world: can tricker catastrophic 
damages 
- Himalaya; August 2026

PLAY

b75c6967a67e8ca42d9610bc9ee95fcc_raw.mp4
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Financial Loss: Total economic damages from the disaster are 
estimated to exceed 320 million Swiss Francs. 

Hope and Progress - Climate Change Planning & Mitigations: 
Science-based and informed decisions can save lives and reduce property damages
- The Switzerland Blatten case


