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Increasing climatic and human pressures are changing the world’s water resources and

hydrological processes at unprecedented rates. Understanding these changes requires

comprehensive monitoring of water resources. Hydrogeodesy, the science that measures the

Earth’s solid and aquatic surfaces, gravity field, and their changes over time, delivers a range of

novel monitoring tools complementary to traditional hydrological methods. It encompasses

geodetic technologies such as Altimetry, Interferometric Synthetic Aperture Radar (InSAR),

Gravimetry, and Global Navigation Satellite Systems (GNSS). Beyond quantifying these changes,

there is a need to understand how hydrogeodesy can contribute to more ambitious goals dealing

with water-related and sustainability sciences. Addressing this need, we combine a meta-analysis

of over 3,000 articles to chart the range, trends, and applications of hydrogeodesy with an expert

elicitation that systematically assesses the potential to do so. We find a growing body of literature

relating to the advancements in hydrogeodetic methods, their accuracy and precision, and their

inclusion in hydrological modeling. While some water resources, such as lakes and glaciers, are

commonly monitored by these technologies, wetlands or permafrost could benefit from a wider

range of applications. The expert elicitation envisages the large potential to help solve the 23

Unsolved Questions of the International Association of Hydrological Sciences and advancing

knowledge as guidance towards a safe operating space for humanity. It also highlights how this

potential can be maximized by combining several hydrogeodetic technologies, exploiting artificial

intelligence, and accurately integrating other Earth science disciplines. We call for a coordinated

way forward to broaden the use of hydrogeodesy and exploit its full potential.
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