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A “GOLDEN AGE” OF WATER CYCLE AND FRESHWATER AVAILABILITY
OBSERVATIONS

NASA has now provided at least one measurement of every major component of the water cycle
*Next step: integrated value
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Group Introduction & Charter: Water and Ecosystems

1. Scientific Discovery. We combine spaceborne, airborne, and in situ
observations with scientific theory to shed new light on Earth’s geophysical
and biogeochemical processes.

1. Applications. We link advances in understanding of the water cycle to
practical Earth science applications to support sustainable water and natural
resources management and maximize societal benefit.

1. Mission Support. Collaborate with the teams managing and operating
existing and upcoming NASA missions (also known as “flight projects”).

1. Mission Formulation. We plan for the future of Earth spaceborne
observations by evaluating scientific challenges in light of available
technology to help motivate new missions.
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JT Reager (group supervisor)

Highlight: GRACE-FO used by California’s Dep. of Water
Resources (DWR) for better Groundwater Management

Cumulative Departure from
(1901-2000) Mean Annual Statewide Precipitation and
(2003-2023) Mean Central Valley Groundwater Storage

California’s Groundwater Conditions:
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*  CA’s DWR will include GRACE(-FO) data on a semi-annual basis for ‘insight for the regional changes in
groundwater’, and ‘to help inform science-backed management decisions.’

* Key strategy to managing CA’s essential water resources is to divert surface water surplus in wet years
(e.g., 2023) towards groundwater recharge.

*  GRACE(-FO) observations address this crucial need ‘for sustainable groundwater management practices
to ensure water resiliency amidst ongoing climate challenges [...]'.

Source: https://data.cnra.ca.gov/dataset/california-s-groundwater-semi-annual-conditions-updates/resource/ba12c11f-b8b8-4d37-a9e4-13c2d 7831285

Current Focus:
» Group supervisor, 321E;

* Deputy Project Scientist, GRACE-
FO;

« Water-cycle research and
community coordination

Key History:

« ~12+ years at JPL (GRACE
sceince team, water cycle, water
resources, hydrologic extremes);

« EXxperience across research,
missions, applications and
programs
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Kyra Adams (scientist)

Highlight 1: co-developed VIRGO (Visualization of In-situ and Remotely-Sensed Groundwater

Observations) for end-users to explore groundwater changes using GRACE and well data. First to explore

suitability for GRACE-DA products at sub-basin scale hydrology

Delta-Mendota Sub-basin
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Case C: SWI with both 2100 recharge and sea level conditions
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Highlight 2: Global
saltwater intrusion
projections driven by
recharge changes
and sea level rise
calculated for DoW,
with uncertainties
driven by model &
parameter choice

(a) 1D + Analytical Solution . __—

(b) 2D Sharp Interface
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Saltwater Imtrusion

Current Focus:

* (Coastal hydrology, sea level rise
impacts, and groundwater
modeling

* Groundwater monitoring from
space

Key History:

* Technical Lead for Dept. of War
SERDP prOﬂects (saltwater
intrusion, VLM)

* Developed VIRGO water
resources tool for state of CA

* Past term as Assistant Section
Manager for Earth Science

* NASA Coastal Resilience science
team




Antthy Bloom (Scientist) Highlight 2. SWOT-derived runoff

mapping

_Posterior runoff: Example: July 2023

Highlight 1. CARDAMOM land model-data
integration framework

CARDAMOM'’s observation-informed mechanistic reconstruction
enables advances in water and ecosystem science
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Current Focus:

* Land and river hydro-biogeochemical modeling and model-data integration

Key History:

+ CARDAMOM & WetCHARTSs process development and Bayesian integration of water and carbon datasets,

» 7+ years Pl experience across ROSES and RTD efforts




Matt Bonnema (scientist)

Highlight:

Geophysical Research Letters’
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101029 M2 GLOSEAET

Koy Foimis:

+  Smaller waier bodes shaw

significamily mere ghehal sum ioial

simiace apea varkasility than larger

water bodies

Reserepins show mone surace aved

waniahiliny than lakes of similar sz

& CAotal imammently irndated
siace waer body anea & ~20% of iis
average. and small waier bodes made
up the most signidican perien

Supporting Infremation:
Supportizg Infarmation may be fousd in
the onbac verson of thia anice

Carrespendence ba:

M Bonrema,
matibacw,g, barn el nas, o

# roJ [ Aovancme
AT N sracs science

The (zlobal Surface Area Variations of Lakes and Reservoirs

as Seen From Satellite Remote Sensing

Matthew Bonnema' ', Cédric HL David' ', Renato Prota de Moraes Frosson'

Catnlina Ouida’ =, and Sang-Ho Yun™*

'Jet Propulsion Laborasary, Calidornia Inststuie of Technology, Pasadena, CA
Manyang Technological University, Singapare, Smgap o af
Usaversity, Smgapore, Singapore, *School of Electrical and Electrossc Engin

Smgapore, Singapore

Abstract Natural lakes and artificial reservoirs are important co
for freshwater, food, and energy. Relatively little is known about the
area globally. Far the first time, this study presents the global variati
water bodies larger than 1 km*. Using radar remode sensing. we foun
only 2% of total surface area over a 3 year period. When considering
that iransition between land and water, these variations equaled 20%
largely driven by variations of smaller water bodies. Additionally, su

wariable than the surface area of lakes of similar size. The large surf)

have a previously underappreciated impact on the Earth System.
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T

Current Focus:

* SWOT Mission Application
Lead (MAL),

* OPERA project science team

Key History:

* Early Career Investigator
Program,

* CYGNSS water surface
detection




Dana Chadwick (scientist)

Highlight:

VSWIR-PLANTS: Plant Traits and Spectral database

Terrestrial vegetation algorithms have Significant investments in calival have been

VSWIR-PLANTS is an open database to support

many unsolved challenges made, but lack unification
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Mission Applications Approach

Understand and communicate the impact of current

mission products and tools

Monitor mission activities & user interests/needs to
= identify key areas for investment in improvements that &=
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VSWIR Imaging Spectroscopy

Atmosphere

Focus:

EMIT (MAL, DART, Critical
Minerals).

MAL for EAGLE-VSWIR.

Deputy Science Definition Team
Lead, PANGEA

VSWIR-PLANTS Lead
AVIRIS Airborne Australia Lead.

NASA ESD Rep for Industry
Advisory Board

Key History:

SBG VSWIR Terrestrial Vegetation
Lead,

Stakeholder Engagement Lead, US
GHGC




Cédric David (scientist)

Highlight: River “maps without gaps” with RAPID + SWOT DA
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RAPID evaluates water stores and fluxes in rivers, lakes, and reservoirs, which
are the most accessible, renewable, and sustainable source of freshwater, as
well as the most devastating cause of disasters

Focus:

SWOT science team member

River View Earth Science to
Action prgjlect Eea&

Open Source team member

Dev_elopergf the RAPID river
routing model

Key History:

Former Group Supervisor

(F:%rarpnegicl)\lrﬁSA Open Science

Principal In igator on 6
felec ed Ré%sé Oprojec’[s, Co-
nvestigator on 10.

Principal Inyestigator on 2 JPL
Strate%?c Init?atfi es

12+ years at JPL




Brandi Downs (technologist)

Highlight:

NISAR time series composite showing temporal change across Blackwater National
Wildilife Refuge and tributaries of eastern Chesapeake Bay. All data acquired in 2026.
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Current Focus:

* NISAR Project Science Team

* |IGS Central Bureau

« PO.DAAC Applied Science Team

Key History:

e Chief Editor, NISAR Science
Users’ Handbook Second Edition

 PIl, CYGNSS for Action Phase-1
Study




Mandy Lopez (technologist)
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e Lopezet al (2026) AGU Water Resources Research In review.
e Lopezetal. (2025) AGU Earth and Space Science 12, e2024EA003843.
e Ciraet al. (2022) Scientific Reports, 12(1), p.2428.
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Highlight: Fire-to-Coast Hydrology: Linking Wildfire, Streamflow, and Coastal Water Quality

Malibu Creek watershed effects

field measurements and model simulations

o Runoff and sediment loads elevated

relative to pre- and post- fire but

M within ra nge of similar non-fire water years

0 “First flush” runoff shifts earlier in time

post-fire = fire-impacted erosion
susceptibility lingers

Coastal turbidity doubles

measured from space
o
o

0O

— Total coliform 9x higher
E Enterococcus 53x higher
field measurements

Current Focus:

« Coastal water quality
remote sensing

» Wildfire impacts on
watersheds

* Imaging spectroscopy
trace gas plumes

Key History:
* Hydrological modeling
* Marine biogeochemistry

* Isotope geochemistry




Noah Molotch (affiliate scientist)

Highlight:

SWE Fusion: 2026 Western US Snow Drought
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Current Focus:
« Snow modeling

* Reanalysis and Data
assimilation

» Operation snow product
delivery to state and federal
agencies

Key history:
* Snow community leadership
« UC Boulder faculty




Renato Prata de Moraes Frasson (scientist)

Highlight:

Transforming Remote Sensing

data into actionable information: — YA

« Collaboration with Engineer . b Current Focus:
Research and Development Center et £33 |

» Multi-sensor remote sensing of
surface waters

(ERDC) and the National Geospatial
Intelligence Agency (NGA)

» Discharge estimation and uncertainty

» Globally applicable water diagnostics quantification

system

* Anomaly detection and severity
estimation

» OPERA Project science team

« Water Resources Program and

) Western Water Action Office
« Fully reliant on spaceborne

observations Key History:
« Combines strengths from Optical and g8 o « SWOT Algorithm Team (River

Radar platforms sl = Products)

a? Co'mpal"ison'to mo.nthly 20-year | . ] )

- High cadence, with potential for X, o] Distorical ierwidths (GeW) g\i/é/g];rsg')ence Team (River

estimates every 2 to 3 days. X Ory (<Pr) J

o, 7 s e i « 6+ years at JPL
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Madeleine Pascolini-Campbell (scientist)

Highlight:

e Pascolini-Campbell, M., Bohn, N., Lou, Y., An, K., Rolla, J., Peacock, A., Chen, R.,
Miner, K., Frankenberg, C. and F. Seidel, Synergies between Imaging
Spectroscopy and SAR for assessing pre- and post-fire fuel conditions.

e Pascolini-Campbell, +30 co-authors. Gaps, opportunities and future technology
needs for wildfire science and applications for the next Decadal Survey

e E Tajfar, Pascolini-Campbell, M., Hakuba, M., Reager, J.T., David, C., and
Landerer, F. Higher Terrestrial Water Storage Capacity Sustains
Evapotranspiration and Latent Cooling During Drought in Mississippi River
Sub-Basins, Water Resources Research

Current Focus:

NASA FireSense
Implementation Team Center
Lead & PI for 2 funded wildfire
projects

TIR Evapotranspiration
Algorithm Developer and
Implementation

Wildfire Hazard and Recovery
Modeling

Science Applications Lead for
ECOSTRESS



Other water folks at JPL

Shadi Oveisgharan

Christine Lee Xiaolan Xu e  Radar Remote Sensing Mary Morris o

* Assistant Section Manager e  Senior Member. IEEE e  Modeling scattering waves in *  Surface water detection using

- ECOSTRESS Project Science Team Member e Microwave remote sensing forward snow/forests/soil, Microwave radiometry and
(applications) modelin e SAR/INSAR, GNSS-R. '

+ Pl (coastal and water resources projects), JIFRESSE . Retrievagl”algorithm development e Radar design, data fusion, requirement (CYGNSS) science team,
Assistant Director e  SMAP science team ' definition/evaluation, sensitivity/error SMAP science team

Ex-Group Supervisor; NASA Associate PM for Water
Resources; Project Scientist (pre-project) California
Climate Information System

e  Snow and Signals of opportunity analysis

"'.“"
s 0

-~

54 ™

Plate boundary deformation using
GNSS and InSAR

Estimating seismic hazard from
tectonics and understanding
earthquake dynamics

Satellite remote sensing of

Niklas Bohn Marc Simard Zhen Liu
e  Expert in atmosphere and snow e  coastal zones, wetlands, and b
Simon Yueh radiative transfer and physics- forested landscapes
«  SMAP Project Scientist based forward models. e  Magroves °
«  Previously: Aquarius Project e uncertainty quantification from e  Hydrodynamic using SAR,
Scientist, Radar Science and spaceborne imaging spectroscopy altimetry
Engineering Section Manager measurements, ° Pl of Delta-X mission, STV °

hydrology lead

groundwater and subsidence



Thank you for your attention

email: john.reager@)jpl.nasa.gov

Jet Propulsion Laboratory
California Institute of Technology

© 2026 California Institute of Technology. Government sponsorship acknowledged.
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