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Sea Surface Temperature 02 Jun 2014 00:00
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Sentinel-6 Michael Frellich

Extending sea level climate records into 4" decade

— Sentinel-6 MF
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Upcoming Satellite Missions

Launches in 2022

NASA's first global survey of Earth's
surface water, observing major
lakes, rivers and wetlands while

detecting ocean features with
unprecedented resolution

PACE

Launches in late 2023

Will advance the assessment of ocean
health by measuring the distribution of
phytoplankton, and will continue
systematic records of key variables
associated with air quality and climate

Launches in the 2026-2027 timeframe

Will provide unique observations of
ocean biology, chemistry, and ecology
in the Gulf of Mexico, portions of the
southeastern U.S. coastline, and the
Amazon River plume


https://swot.jpl.nasa.gov/
https://pace.gsfc.nasa.gov/
https://eospso.nasa.gov/missions/geosynchronous-littoral-imaging-and-monitoring-radiometer-evi-5

Field Campaigns

'S

EXPORTS: EXport Processes in the Ocean from Delta-X: Field Campaign in the Mississippi River Delta

RemoTe Sensing

Field campaign will start its N. Atlantic deployment Delta-X is studying why land is lost and why it is gained, so

out of Southampton, UK, on May 1, 2021! we can help make deltas grow.
Develop a predictive understanding of the export and fate Evaluate hydrological and ecological processes responsible
of global ocean net primary production (NPP) and its for the resilience and vulnerability of river deltas to

implications for present and future climates Relative Sea Level Rise (RSLR), and their relative

contributions to soil elevation


https://oceanexports.org/index.html
https://deltax.jpl.nasa.gov/about/

Data Integration, Modeling, and Prediction

ECCO

GMAQO
OES-5

GISS

Machine
Learning

NASA ECCO https://www.ecco-group.org/
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Potential Rate at Year 2100

Vertical Land Motion Rate (mm/year)

Rate Today

GLOBAL MEAN
SEA LEVEL
BY 2100

Satellite Data
Tide Gauge Data

TODAY: 0.4 -1.1mm/yr®
2100: 0.7-2.6mm / yr*

TODAY: -0.01 - +0.09mm / yr®
2100: no change

TODAY: 0.4 - 0.8mm / yr*
2100: ~2mm / yr to >12mm / yr®

TEMPERATURE
CHANGES

TODAY:1-2mm / yr*
2100: 1-5mm / yr'
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People impacted
by flooding per year
if not mitigated

~50-575
— millions for
0.6-1.2m
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NASA Disasters Program

Hurricanes & Wildfires Volcanoes Industrial
Cyclones Incidents

Severe & Winter ISS Imagery Risk Reduction External Near Real-time
Weather Resources Products




Should NASA be concerned?
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https://www.giss.nasa.gov/research/features/201508_risingseas/

Agency Resilience Planning

Fia. |. Recent climate extremes that have impacted NASA Centers.
(2) Hurricane Frances, Sep 2004; (b) Damage to the Vehicle Assembly
Building at the Kennedy Space Center from Hurricane Frances in
Sep 2004; (c) Station Fire, Sep 2009; (d) Wildfires outside of the Jet
Propulsion Laboratory in Sep 2009.




Earth System Observatory CCP CLOUDS. CONVECTION

AND PRECIPITATION
Water and Energy in
the Atmosphere
SURFACE BIOLOGY
AND GEOLOGY
Earth Surface &
Ecosystems AEROSOLS
Particles in the
Atmosphere
SURFACE DEFORMATION
AND CHANGE MASS CHANGE
Earth Surface Dynamics Large-scale Mass

Redistribution
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Subsidence Mapping

Bekaert et al., Scientific Reports 2017



Demonstration Intent:

Mid-Atlantic Communities and Areas at Intensive Risk:
Translating compounding hazards to societal risk

* Integrate satellite derived earth observations and physical models into actionable, trusted knowledge
» Create comprehensive understanding of compounding risk to enable risk-informed decisions

Working with the City of Norfolk and the Virginia Department of Emergency

i =« Management, the mid-Atlantic Communities at Intensive Risk (CAIR)

er aept I'"~  project used a representative storm surge case (Hurricane Irene) to predict

. building level flood impacts at current day and for sea level rise (SLR) and
subsidence scenarios in a changing climate.

Risk Visualization: Interactive Storymap
Geospatially enabled — zoom, flood point depth, embedded photos

Time-aware flood layers
Buildings turn from green to red when first floor elevation flood level is exceeded

Direct flood comparison today vs 2045 — extent and depth

CHEesiEsEINEREEG§

Having that regional water depth map
really helps us get a handle on what our

future day to day looks like in Norfolk with

sea level rise.
--Kyle Spencer, Norfolk Deputy Resilience Officer

inundation

2011 flooding (blue)
vs 2045 flooding (red)

esfi

Analysis of the town of Oriental, NC
determined an additional 28% of the
community will experience flooding
above the first floor elevations by the
year 2045



Virginia Specific Activities and Needs

Army Corps awards business $23M beach
renourishment contract at Wallops Island,
helping protect space-flight facilities
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