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SUMMARY

Anny Cazenave is currently emeritus scientist at the ‘Laboratoire d’Etudes en Géophysique et Océanographie
Spatiale’, University of Toulouse, France. Until recently, she was director for Earth sciences at the International
Space Science Institute, Bern, Switzerland. Her research deals with the applications of space techniques to
Earth sciences. In the first part of her career, she used space geodesy techniques for studying solid Earth
geophysics (gravity field; Earth rotation and polar motion; ocean and solid Earth tides; precise positioning by
space geodesy techniques and applications to tectonic motions, vertical crustal motions, geocenter motions;
marine geophysics, lithosphere and mantle properties). In the last 25 years, she moved to oceanography,
hydrology and climate research, focusing on climate-related sea level rise from global to local scales and causes
(ocean warming, land ice melt), and well as on the continental water cycle. She served as lead author for sea
level of the IPCC (Intergovernmental Panel on Climate Change) Working Group I (4™ and 5% Assessment
Reports). She is a member of the French academy of sciences and foreign member of five other science
academies.

In 2020, together with Veronique Dehant and Mioara Mandea, she was awarded the ERC (European Research
Council) ‘Synergy’ project GRACEFUL. The GRACEFUL project combines magnetic, gravitational, and
rotational data with advanced models to reveal how Earth's core dynamics influence not only its deep interior
but also the entire Earth system, including the climate system, through interconnected fluid and solid layers.
Her contribution to the project concerns the discovery of a 6-year cycle in the climate system.
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des-sciences-/-C/anny-cazenave.html

EDUCATION:
Ph.D Thesis (Doctorat d’Etat) in Geophysics (Rotation of the Earth), University of Toulouse

Professional experience:

Emeritus scientist at LEGOS/CNES, Toulouse, France; Previously research scientist at LEGOS and deputy
director of LEGOS over 1996-2007;

Director for Earth Sciences at the International Space Science Institute (ISS1), Bern, Switzerland (2013-2021);
Invited professor at the College de France, 2012-2013, Annual Chair ‘Développement Durable-
Environnement, Energie et Société.

RESEARCH INTERESTS: APPLICATION OF SPACE TECHNIQUES TO GEOSCIENCES

Applications of Earth observations from space to:

Satellite geodesy and solid Earth geophysics: Gravity field; Earth rotation and polar motion; tides; precise
positioning by space geodesy techniques and applications to tectonic motions, vertical crustal motions,
geocenter motions; marine geophysics, lithosphere and mantle properties.

Climate research: Sea level variations at global, regional and local scales (observations from satellite altimetry
and tide gauges; study of climatic causes: ocean thermal expansion, land ice melt, land water storage change,
projections); global water cycle and land hydrology from space.

PUBLICATIONS:

265+ articles in international refereed journals (18 900 citations, Hindex: 69; ISI Web of sciences, January
2025) (Full list of publications available at https://www.academie-sciences.fr/fr/Liste-des-membres-de-1-
Academie-des-sciences-/-C/anny-cazenave.html). Editor/co-editor of 12 books, including ‘Satellite altimetry
over oceans and land surfaces’, Stammer and Cazenave editors, Earth observation of global changes book
series, CRC Press, 620 pages, 2018, and ‘Satellite Altimetry and Earth Sciences. A handbook of Techniques
and Application, Fu and Cazenave editors, Academic Press, Vol. 69, San Diego, USA, 2001°. Author/co-author
of 3 popular books, including ‘La Terre et [’environnement observés depuis [ ’espace’, Fayard, 2013.




INTERNATIONAL RESPONSIBILITIES (CURRENT AND RECENT PAST ONLY):

On-going: Scientific coordinator of the ‘Coastal Sea Level’ project of the ESA ‘Climate Change Initiative’,
Member of the ESSC (European Space Science Committee) of the European Science Foundation, Member of
the Scientific Advisory Panel for the National Sea Level Programme, Centre for Climate Research, Singapore;
Vice-chair of the ERC Synergy evaluation panel (2021-2022 and 2023-2024); President of the Geodesy section
of the American Geophysical Union (2021-2022);

Recent: Member of the Advisory Committee of Future Earth (2018-2021); Member of the Joint Science
Committee of the WCRP (World Climate Research Programme) (2013-2018); Lead author of the 4™ and 5™
Assessment Report (Sea Level chapter) of IPCC (Intergovernmental Panel on Climate Change) Working
Group I (2004-2007 and 2008-2013). Member of several panels of the NRC (National Research Council of
the National Academies, 2021-2022; 2016-2017, 2011-2012, 2008-2010, 2005-2007). Member of the
‘Advanced Grant, Earth System Sciences’ panel of ERC (European Research Council) (2008-2015).

NATIONAL RESPONSABILITIES (RECENT PAST ONLY):

Member of the ‘Haut Conseil’ of the TGIRs (Trés Grandes Infrastructures de Recherche, Ministére de
I’Enseignement Supérieur, de la Recherche et de I’Innovation (2020-2022); Member of the ‘Comité
d’Orientation Scientifique’ of the Toulouse 3 University (2020-2022) ; Expert, Institut des Hautes Etudes de
Défense Nationale (2020) ; Member of the ‘Comité d’Orientation Stratégique’, IRD (Institut de Recherche
pour le Développement) (2016-2020) ; Member of the ‘Conseil d’Administration’ of Météo-France (2015-
2018) ; Chair of the Scientific Council of Météo-France (2010-2015); Member of the  Comité d’Orientation
Stratégique’ of IRD (Institut de Recherche pour le Développement) (2016-2020); Member of the ‘Conseil
Supérieur des Programmes’, French Ministry of Education (2013-2016); Member of the °Conseil
d’Administration’ of CNRS (Centre National de la Recherche Scientifique) (2009-2015).

SUPERVISER OF 28 PHD THESES:

S. Daillet (1984), P. Pinet (1985), S. Calmant (1987), P. Gaudon (1988), J.C. Marty (1989), M. Monnereau
(1990), J.J. Valette (1992), C. Thoraval (1994), P. Calcagno (1995), L. Soudarin (1995), P. Gegout (1995), R.
Abarca del Rio (1997), P. Lecroart (1997), G. Ramillien (1998), F. Bouille (2000), F. Mercier (2001), S.
Mangiarrotti (2003), C. Cabanes (2003), I. de Oliveira Campos (2004), T. Ngo-Duc (2005), A. Lombard
(2005), F. Frappart (2006), V. Enjolras (2007), W. Llovel (2010), L. Xavier (2012), B. Meyssignac (2012), H.
Palanisamy (2016), H.B. Dieng (2017).

The PhD students and postdocs mentored by A. Cazenave have collaborated with her on publications. Their
names appear in italics in the publication list below.

COORDINATION OF (OR PARTICIPATION TO) NATIONAL AND INTERNATIONAL
PROJECTS:

Current and recent past only

P.I. of an ERC (European Research Council) ‘Synergy Grant’ (GRACEFUL Project) (2020-2026);

Science leader of the ‘Coastal Sea Level’ project of the ESA ‘Climate Change Initiative’ (4 partner teams)
(2019- 2026); Partner of the ESA projects ‘Regional Sea Level Budget Closure’ (2023-2026) and ‘Global Sea
Level Budget Closure’ (2017-2020); Science leader of the ‘Sea Level’ project of the ESA ‘Climate Change
Initiative’ (15 partner teams) (2011-2017).



EDITORIAL RESPONSIBILITIES:

Current: Member editor of PNAS (Proceedings of the National Academy of Sciences, USA); Guest editor of
Surveys in Geophysics; Member of the editorial board of « Nature Scientific Data » journal; Previously: Editor
of EOS (Admerican Geophysical Union) and Editor-in-chief of ‘Earth and Planetary Science Letters’.

INTERNATIONAL INVITED LECTURES:

4-5 on average every year (46 international invited lectures since 2015).

ORGANISATION OF 12 INTERNATIONAL WORKSHOPS

6 since 2015 on water resources, coastal sea level, coastal zones, geohazards, deep Earth’s interior, global
change in Africa.

HONORS AND AWARDS:

Science Academies

Member of the French Academy of Sciences (2004)

Foreign member of the: European Academy of Sciences (2022); Royal Society (UK, 2021); National
Academy of Sciences (NAS, USA, 2008); Royal Academy of Belgium (2014); Indian National Science
Academy (INSA, New Delhi, 2012); Academia Europaea (1990).

Others

Honorary Fellow of the Geological Society of India (2024); Fellow of the IUGG (International Union of
Geodesy and Geophysics, 2019); Member of the Bureau des Longitudes, Paris (2014); Fellow of the AAAS
(American Association for the Advancement of Science, 2012); Fellow of the AGU (American Geophysical
Union, 1996); Member of the European Academy for Aeronautics and Space (1986).

Scientific Awards

Leonardo da Vinci Prize, European Academy of Science (EURASC) (2022); Women in Aerospace Prize
(2022); Vetlesen Prize, Columbia University (2020); BBVA ‘Frontiers of Knowledge’ Award, category
‘Climate Change’ (2019); Nansen Polar Bear Award of the Norwegian Nansen Center (2016); Georges
Lemaitre Prize of the University Catholique de Louvain (2015); Bowie Medal of the American Geophysical
Union (2012); Prize ‘Emile Girardeau® of the ‘Académie de Marine’ (2010); Prize Manley Bendall, Medal
‘Albert 1° de Monaco’ of the Institut Océanographique de Monaco (2008); Arthur Holmes Medal of the
European Geosciences Union (2006); Vening-Meinesz Medal of the European Geophysical Society (1999);
Prize Kodak-Pathé-Landucci of the French Academy of Sciences (1996); Prize Doisteau-Blutet of the French
Academy of Sciences (1979; 1990); Bronze Medal of CNRS (1980).

Civil Awards
Légion d’Honneur (Commandeur, 2018) ; Ordre National du Mérite (Grand Officier, 2015).



ANNEX 2: ANNY CAZENAVE- RESEARCH ACCOMPLISHMENTS

Anny Cazenave’s research deals with the applications of space techniques to Earth sciences. It can be divided
into 4 main topics (roughly in chronological order, although with some overlap in between):

(1) Satellite geodesy and applications to geodetic problems (Earth gravity field, tides, global Earth
deformations, tectonic and geocenter motions, etc.), (2) Marine geophysics, mainly from satellite altimetry
and (3) Sea level changes and its relation with climate, and (4) Hydrology from space.

After a ‘These de 3eme cycle’ in astronomy at the Observatoire de Paris, Anny Cazenave (AC) prepared
a PhD thesis (Doctorat d’Etat) on the rotation of the Earth under supervision of Kurt Lambeck (Australian
National University). With the wind data available at that time, she could quantify for the first time the effects
of the atmospheric circulation on the seasonal and interannual fluctuations of the length of day. Meanwhile,
she started to work in the field of satellite geodesy at the Centre National d'Etudes Spatiales (CNES; the French
Space Center), focusing on the determination of the long-wavelength anomalies of the Earth’s gravity field,
as well as tidal deformations of the Earth, from the analysis of orbits of geodetic satellites (including the
passive laser satellite Starlette launched by France in 1975). With the development, during the 1980s and 1990s,
of precise positioning techniques from satellite laser ranging and Doppler systems such as DORIS (Doppler
Orbitography and Radio-positioning Integrated by Satellite), she moved to new problems such as the
determination of present-day large-scale tectonic motions, crustal deformations, and motions of the Earth’s
centre of mass at seasonal and interannual time scales. In addition to measuring these phenomena, she also
worked at explaining the causes of the observed motions (e.g., for the Earth’s centre of mass and crustal
deformations). For that purpose, she used different environmental data (of atmospheric, oceanic and
hydrological origin), in addition to the space geodetic techniques.
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Space geodesy techniques (left panel) allow determination of Earth’s global properties, including its gravity
field (visualized here by the geoid, an equipotential surface of the gravity field coinciding with the mean shape
of the Earth —right panel).

With the launch of the very first satellite altimetry missions (Geos 3 and Seasat in the mid-to-late 1970s,
Geosat in the mid-1980s, etc.), AC started to work on the geophysical applications of satellite altimetry.
Although satellite altimetry was developed to study ocean dynamics, the early missions were not accurate
enough to measure the tiny oceanic signal, mostly because of large satellite orbit errors caused by insufficient
knowledge of the Earth gravity field at that time. However, these early altimetry missions provided invaluable
new information on the marine gravity field through measurements of the ‘mean sea surface’ (or equivalently,
the marine geoid). AC’s early contribution to this domain was a very first determination of the ‘mean sea
surface’, revealing that the permanent sea surface topography is not flat but mimics the ocean floor
topography. With her PhD students, she provided global maps of the seafloor topography derived from
satellite altimetry, revealing numerous unknown tectonic features as well as an enormous quantity of unknown
seamounts. She further developed research to understand the causes of the observed anomalies of the marine



geoid, which led her to get involved in various areas of marine geophysics. Her contributions concerned the
mechanical properties (elastic thickness) and thermal evolution of the oceanic lithosphere, detection of
small-scale convection in the upper mantle from its signature in the marine geoid, deep structure of hotspot
swells, mid-ocean ridges and fracture zones properties derived from geoid anomalies, etc. At this epoch
(1980s and 1990s), she also worked on the origin of the large-scale anomalies of the Earth’s gravity field and
their link with deep mantle convection, as well as on simultaneous inversion of gravity and seismic data to
constrain the viscosity profile of the Earth’s mantle and the large-scale convective flow.
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Very first determination of the mean sea surface by AC and her team using data of the Seasat altimeter satellite,
revealing seamounts and tectonic features of the seafloor (left panel). This satellite and its successors helped
understanding the structure of the oceanic lithosphere (right panel).

During the 1980s, AC also worked in planetary science. Her contributions in this domain concerned
the origin of the orbital inclination the Martian satellites, Phobos and Deimos, the long-term evolution of the
rotation of Venus, the dynamical origin of comets. She also developed numerical models of telluric planets
formation and of initial planet rotations.

During the 1990s, the improvement of the performances of space geodesy techniques allowed the very
first determinations of temporal variations of low-degree harmonics of the Earth’s gravity field. AC was able
to determine the seasonal variations of the long-wavelength geoid and to quantify the respective contributions
of atmospheric loading and land hydrology to the observed geoid variations. This represented very preliminary
attempts to study temporal variations of the gravity field (limited at that time to the longest wavelengths),
prior to the revolutionary GRACE (Gravity Recovery and Climate Experiment) space gravimetry mission
launched in 2002.

During the 1990s also, AC moved to climate research with focus on two main topics: present-day sea
level variations and continental water cycle, and their causes. She decided to work on these topics in view
of the spectacular increase through time of the precision of the altimetry missions. Improved models of the
Earth’s gravity field and of other forces acting on the satellite orbits, as well as improved geophysical
corrections that need to be applied to the altimetry measurements, together with increased instrumental
performances, opened the era of high-precision altimetry in the early 1990s. This started with the launch of the
American-French mission Topex/Poseidon in 1992 (followed by several other high-precision altimetry
missions such as Jason-1,2,3, Sentinel 6, and now SWOT, plus additional altimeter satellites from of the
European Space Agengy). AC became quickly involved in the precise determination of sea level changes by
satellite altimetry at regional and global scales. Her very first contribution in this area concerned the annual
mean sea level (poorly known globally at that time) and its causes (quantification of the respective
contributions of ocean thermal expansion and land hydrology). With her PhD students, she further worked at
improving the sea level measurements from multi satellite altimetry missions and at quantifying the causes of
the global mean sea level rise: ocean thermal expansion using in situ hydrographic data, land ice melt and
land water storage changes using GRACE space gravimetry data and models. She performed early
investigations of the sea level budget and its closure over the altimetry era, combining altimetry, GRACE and



in situ hydrographic data -including data from the Argo autonomous floats (as of 2005)-, an approach now
widely applied by various groups worldwide. AC also studied the causes of the interannual variability of the
global mean sea level, in particular the link with ENSO (EI Nino-Southern Oscillation) events and showed
that during El Nifio/La Nifa, the global mean sea level displays temporary positive/negative anomalies due to
exchanges of water between tropical river basins on land and the tropical Pacific Ocean. Account of the effects
of internal climate variability on the global mean sea level is very important to accurately estimate the evolution
of rate of sea level rise due to external forcing factors, including anthropogenic forcing. AC and her team also
studied the causes of the regional variability in sea level trends, developed 2-dimensional past sea level
reconstructions to derive spatial trend patterns prior to the altimetry era (back to 1950) and determined the
dominant modes of variability of these spatial patterns (found to be mainly driven by ENSO as well as other
modes of natural —internal- variability of the ocean-atmosphere system, such as the Pacific Decadal Oscillation,
the North Atlantic Oscillation). They addressed the problem of detection/attribution, i.e., tried to detect the
anthropogenic signal in the spatial sea level patterns (comparing satellite altimetry data, past sea level
reconstructions and outputs of coupled climate models with and without anthropogenic forcing) and concluded
that spatial trend patterns revealed by satellite altimetry still mostly result from the internal climate variability.
However, most recent results suggest the anthropogenic forcing starts to be detectable in some oceanic regions.
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Global mean sea level rise (left panel) and regional trend patterns (right panel) measured by high precision
altimeter satellites.

AC and her team also studied the regional/local variability of the ‘relative’ sea level rise (i.e., with
respect to the crust) over the past few decades (considering the total —global mean rise plus regional variability,
plus vertical crustal motions) in different regions, in particular the low-lying Pacific islands, the islands of the
Indian Ocean, and of the Caribbean region.

In the early 2000s, AC initiated with her research group a new research topic: ‘land hydrology from
space’. They showed that satellite altimetry can also be used to monitor temporal variations of surface water
levels (lakes, rivers, man-made reservoirs) and developed a database of satellite altimetry-derived water level
time series over thousands of lakes and rivers sites (called HYDROWEB). Altimetry-based water level time
series over rivers are particularly useful in regions where in situ gauge networks are declining or are even
inexistent (e.g., in Africa). They used this data set to study the hydrological behaviour of lakes and rivers under
climate change and natural climate variability in different environments, as well as under direct human forcing
(dam building on rivers, irrigation, land use, etc.). With the launch of the GRACE space gravimetry mission
in 2002, they also conducted a series of studies dedicated to estimate the total water storage change in large
river basins, determined ground water storage variations after accounting for the surface waters and soil
moisture contribution, and more generally tried to use in synergy observations from different satellite sensors
(altimetry, GRACE) together with model outputs, to determine different hydrological parameters of the
continental water cycle.
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Since a few years, Anny Cazenave’s research is essentially devoted to two subjects: (1) sea level
changes under different aspects: improvement of satellite measurements of sea level and quantification of
uncertainties, estimates of the causes of sea level variations from global to local scales, and study of the impacts
of sea level rise in the world coastal zones, and (2) the detection and origin of a 6-year cycle in the Earth
system.

Since 2011, in the context of the European Space Agency (ESA) Climate Change Initiative (CCI)
programme, AC is the science leader of a project on sea level involving several European partners, dedicated
to improve the now 30+ year-long sea level record with high-precision satellite altimetry data. In the first phase
of this project, AC and her partners worked at a complete reprocessing of altimetry data from nine different
space missions, developing new algorithms and improved geophysical corrections, which led to the production
of a new sea level data set (global mean and gridded time series) available to the international community. In
parallel, AC and her team pursued their studies on the sea level budget using data from Argo, GRACE, etc., to
estimate the different contributions to present-day sea level rise. Studying closure of the sea level budget has
a number of potential applications such as the determination of unknown (or poorly known) components of the
global mean sea level, e.g., deep ocean warming, not sampled by Argo (and its contribution to the Earth energy
imbalance), or terrestrial water storage, the least well-known component of the sea level budget (sign even
controversial). This approach can also serve to detect instrumental drifts of the observing systems, for example
the detection of the instrumental drift that affected the Topex A radar instrument onboard the Topex/Poseidon
satellite over 1993-1998 (a problem now corrected).

Recently, AC also initiated new research (still in the context of the ESA CCI sea level project),
consisting of estimating sea level changes in coastal zones (classical nadir altimetry does not work well within
10-20 km to the coast because of parasitic reflections from land; however, dedicated data reprocessing can be
implemented to retrieve coastal sea level data that otherwise would be dropped). This is an important topic
because, up to recently, one was unable to answer the question: “Is sea level at the coast rising at the same
rate as in the open ocean?” For a number of reasons due to small-scale processes occurring near the coast
(coastal currents, fresh water input from rivers in estuaries, trends in wind and wave regimes, etc.), it was
suspected that coastal sea level rise could be significantly different from offshore. However, novel, unexpected
results obtained recently by AC and her group, along the world coastal zones indicate that in 90% of the
thousand+ studied sites, coastal sea level trends (at distances < 2-3 km from the shoreline) do not differ much
from nearby open ocean trends. But this is not always the case. In some instances, higher or lower rates are
observed at the coast compared to offshore. Providing long coastal sea level time series worldwide and
understanding the causes of the observed coastal sea level trends is an important goal for studying coastal
impacts of sea level rise and determining the relative contribution of natural processes and human-induced



factors to coastal erosion and shoreline retreat. This will represent invaluable information for decision-making
and adaptation purposes.

Since 2020, AC is also one of the three PIs of a European Research Council (ERC) ‘Synergy’ project
(named GRACEFUL,; the other two PIs being Mioara Mandea from CNES and Veronique Dehant from the
Royal Observatory of Belgium), whose objective is to study deep Earth processes occurring in the fluid core
and at the core-mantle boundary, by analysing in synergy three global observables: the rotation, the internal
magnetic field and the gravity field of the Earth. In the context of this project, AC and her team have recently
discovered a 6-year cycle in the climate system that appears to be in phase with the already identified 6-year
cycle in the rotation of the Earth and in the internal magnetic field. AC’s current research now focusses on the
interactions between the deep Earth and the climate system at this particular frequency, and tries to answer the
questions : (1) are core processes driving the observed climate oscillations at the 6-year period?, (2) is it is the
opposite direction (climate > core)? or (3) are core processes and climate responding independently to external
driving mechanisms (e.g., the high-frequency Milankovitch orbital forcing that includes a clear 6-year
frequency)? With her co-Pls of this ERC Synergy project, she is currently developing multi-disciplinary
collaborations with different groups worldwide to shed light on this (so far unknown) puzzling property of the
Earth System.
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265+ ‘peer-reviewed’ articles; 18 900 citations; Hinaex = 69 (ISI Web of Sciences)

Italics: PhD students and post-docs under A. Cazenave’ supervision

1. PUBLICATIONS IN INTERNATIONAL JOURNALS
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14.

15.

16.

Cazenave A., Pfeffer J., Mandea M., Dehant V. and Gillet N., Why is the Earth system oscillating at a 6-
year period? Surveys in Geophysics, in press, https://doi.org/10.1007/s10712-024-09874-4, 2025.
Cazenave A., Present-day sea level rise and causes; the role of space observations, submitted, J-GSI, 2025.
Leclercq L., Cazenave A. et al., Coastal sea level rise at altimetry-based virtual stations in the Gulf of
Mexico, in press, Advances in Space Research, 75, 1636-1652, https://doi.org/10.1016/j.asr.2024.11.069,
2025.

Bouih M., Barnoud A., Yang C., Storto A., Blazquez A., Lowell W., Fraudeau R., and Cazenave A.,
Regional sea level budget over 2004-2022, submitted, Ocean Sciences, 2025.

Pfeffer J., Cazenave A. et al., A 6-year cycle in the atmosphere, submitted, Geophysical Research Letters,
2025.

Peng D., Ng G., Feng L., Cazenave A., and Hill E., Coastal vertical land motion in Southeast Asia derived
from combining tide gauge and satellite altimetry observations, Science of Remote Sensing, 10, 100176,
https://doi.org/10.1016/j.s1s.2024.100176, 2024.

Ghomsi F. et al., including Cazenave A., Sea level variability in Gulf of Guinea from satellite altimetry,
Scientific Reports, 14, 1, https://doi.org/10.1038/s41598-024-55170-x, 2024.

Le Cozannet G. and Cazenave A, Adaptation to sea level rise in France, Rendiconti Lincei. Scienze Fisiche
e Naturali, published online 18 March 2024, https://doi.org/10.1007/s12210-024-01225-0, 2024.
Cazenave A., Pfeffer J., Mandea M. and Dehant V., ESD Ideas: A 6-year oscillation in the whole Earth
system? Earth System Dynamics, 14, 733—735, https://doi.org/10.5194/esd-14-733-2023, 2023.

Pfeffer, J., Cazenave, A., Rosat, S., Moreira, L., Mandea, M. and Dehant, V., A 6-Year Cycle in the Earth
System, Global and Planetary Change, 229, 104245, http://doi.org/10.1016/j.gloplacha.2023.104245,
2023.

Meyssignac B. et al., including Cazenave A., How accurate is accurate enough for measuring sea level
rise and variability, Nature Climate Change, 13, 796—803, https://doi.org/10.1038/s41558-023-01735-z,
2023.

Pfeffer J., Cazenave A., Blazquez A., Decharme B., Munier S. and Barnoud A. Assessment of pluri-annual
and decadal changes in terrestrial water storage predicted by global hydrological models in comparison
with the GRACE satellite gravity mission, Hydrology and Earth System Sciences, 27, 3743-3768,
https://doi.org/10.5194/hess-27-3743-2023, 2023.

Barnoud, A., Pfeffer, J., Cazenave, A., Fraudeau, R., Rousseau, V., and Ablain, M., Revisiting the global
mean ocean mass budget over 2005-2020. Ocean Science, 19, 321-334, https://doi.org/10.5194/0s-19-
321-2023, 2023.

Chen J., Wilson C., Seo K.W., Cazenave A., Wang S. and Li J., Caspian Sea level change from satellite
altimetry and GRACE and GRACE Follow-On gravity measurements, Remote Sensing, 15, 3, 703,
https://doi.org/10.3390/rs15030703, 2023.

Cazenave A. and Moreira L., Contemporary sea level changes from global to local scales: a review, Proc.
Royal Society, 478, 20220049. https://doi.org/10.1098/rspa.2022.0049, 2022.

Cazenave A. and the Climate Change Initiative Coastal Sea Level Team, Sea level along the world’s
coastlines can be measured by a network of virtual altimetry stations, Nature Communications, Earth and
Environment, 3, 117, https://doi.org/10.1038/s43247-022-00448-2z2022, 2022.
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33.

Chen J., Cazenave A., Dahle C., Llovel W., Panet L., Pffefer J. and Moreira L., Applications
and Challenges of GRACE and GRACE Follow-On Satellite Gravimetry, Surveys in Geophysics,
https://doi.org/10.1007/s10712-021-09685-x, 2022.
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