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o Conferences and workshops

¢ Diversity and capacity
building: ECRs, regions

¢ Communications and
outreach
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Three Overarching but
Connected Goals of GEWEX:

» Goal 1: Determine the extent to which
Earth’s water cycle can be predicted
(reservoirs, flux changes, and precipitation
extremes).

» Goal 2: Quantify the interrelationships
between Earth’s energy, water, and carbon
cycles to advance our understanding of the
system and our ability to predict it across
scales.

» Goal 3: Quantify anthropogenic influences
on Earth’s water cycle and our ability to
understand and predict it.

DOE contributions: EESM, ARM,
Ruby Leung, Shaocheng Xie, ...

The focus of the four GEWEX panels in relation to the global and regional water and energy cycles
(® P. van Oevelen, 2020)
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Global Precipitation Experiment - A New World Climate
Research Programme Lighthouse Activity
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GPEX

Improve understanding of
precipitation and related
processes

Reduce precipitation product
uncertainties

Q0
WG3: Precipitation Modeling, 8388 ?% WG1: WCRP Years of Precipitation
Prediction, and Process

Understanding =

gﬁz WG2: Precipitation-Relevant Databases

Improve precipitation
prediction and projection

Enhance regional and local
capacity

WG4: National/Regional Activities and Capacity Development



Perspectives on “Strengthening EESM Integrated
Modeling Framework — Towards a Digital Earth”

Potential Opportunity: 3D cloud data
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Stephens et al. (2023, BAMS)

GEWEX Project: ISCCP-NG
- Global observations for km-scale modeling

Turbulent Energy

Prior GASS projects from local to global cloud-resolving modeling —
A GEWEX legacy, leading to Digital Earth and Digital Twins



Perspectives on “Strengthening EESM Integrated
Modeling Framework — Towards a Digital Earth”

Potential Opportunity: Organized Storms

GPEX will coordinate global field
campaigns with in situ, airborne, and
satellite measurements of the atmosphere,
land, and ocean through the WCRP Years
of Precipitation, focusing on different storm
types:

« atmospheric rivers,

* mesoscale convective systems,

*  Monsoons,

« tropical cyclones

GEWEX is organizing various activities,
Including the tracking of organized storms.

)MCSg is density, t p Iyl acks (n 21) nd o

MCS genesis density (total: 4000) and
tropical cyclone tracks (red lines; 21) for
1 Sep—30 Nov 2018.

Galarneau et al. (2022, Atmos. Sci. Lett.)



Perspectives on “Strengthening EESM Integrated
Modeling Framework — Towards a Digital Earth”

Grand Challenge: Lateral movement of land

surface and ground water and human activities

(e.g., urban, irrigation, other water consumptions,

water resources-related operations) at km-scale

modeling

« Important for land coupling to the atmosphere
and oceans

« Important for water cycle and carbon cycle

GEWEX is organizing various activities, including
groundwater, flooding, irrigation modeling

This requires the coordinations among the three EESM
program areas: ESMD, RGMA, and MSD.
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Groundwater Modeling in GEWEX:
Closing the Terrestrial Water Cycle from
the Regional to the Global Scale

Stefan Kollet', Laura Condon?, and Peter van QOevelen?®
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