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OUTLINE

* Programmatic context
* Mission of the SWOT Applications Working Group (SAWG)

 Summary of key activities:
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» STATUS OF THE EARLY ADOPTER PROGRAM
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Programmatic Scope for Applications

NASA Applied Sciences Pr ogram — Brad Doorn, Program Executive
for Water Resources

CNES, French Investment Program — Annick Sylvestre-Baron,
Program Manager

SWOT Pr oject — Project Managers Parag Vaze, JPL; Thierry Lafon, CNES

SWOT Science Team — Lee Fu, JPL; Tamlin Pavelsky, UNC; Rosemary
Morrow, LEGOS; Jean-Francois Cretaux, LEGOS Science Leadership

e S WOTAppIications Wor, king Gr OUpP — Margaret Srinivasan, JPL;
Faisal Hossain, UW; Nicolas Picot & Santiago Pena-Luque, CNES; SWOT ST
members; SWOT Project; PO.DAAC; interested colleagues
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Altimetry Missions Timeline
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SWOT Applications Program Goals

- Maximize the societal impact of SWOT post launch.

- Make data available and accessible to a broad community of users:
SWOT Early Adopters

- Support SWOT mission goals — communicate applications-critical
information and outcomes

—> Build awareness and literacy of the SWOT mission

Why, what and how SWOT will measure

Expected SWOT data -- format/structure and access
» Expected ancillary services and functions for data handling

» User-centric application potential & relevance to current missions/resources
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Applications Program Key Elements

« SWOT Applications Working Group
(SAWG) — DPA & CNES Appl Lead, Project (4 Q ®
Applications Scientists, SWOT Science P A .
Team (ST) members, SWOT Project (U.S. y a"
& French), Partner orgs " 9

« Data Access & Capacity Building —
Supporting PODAAC Architecture

Development, User Surveys, Training
» Early Adopters — 25 international EAs
« SWOT Applications Plan
« SWOT Early Adopters Program Guide

swot.jpl.nasa.gov/applications o

0-6
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SWOT Applications Activities 2013-2022

- - -
SWOT Applications Working Group (SAWG)
- - - - - . —_—
« Applications Mission Studies — Demo of value for SWOT Project/S SWOT
ications Mission Studies — value for r
APPLICATIONS -
- :
« 25 SWOT Early Adopters - program launched in 2018 e LT
r rs - program iaun In
SWOT Applications is Preparing for Launch!
SWOT is scheduled to launch from California's Vandenberg Space Force Base
L] . . L] L] in November 2022. Along with the SWOT Project Offices, who are extremely
o I a e O tS b I S h e d /a a I a b I e O I e busy preparing the spacecraft and systems for launch, the SWOT Applications
r I n I n r r u I V I n I n Working Group and Applications Leads are busy with our own pre-launch
activities. We continue to support the SWOT Early Adopters (EA) in their
. . preparations for ingesting SWOT data into their operational and applied science
systems when they becomes available in the year after launch. We are also
- p p I Ca I O n O r S O p S - continuing our training activities with the 3'd SWOT Applications Hackathon
successfully completed in May, will participate in the SWOT Science Team
Meeting in June, and will hold a SWOT Applications Workshop in early
3 V - t I k t h OT Applications video being
- H H Climate web site! Our key
irtual Hackathons SWOT Early Adopter Highlights
. . D.DAAC), the University of
India Institute of
L] L] Technology - Bombay
- Co cations
mmunication e
Title:
- - - Examining the potential of SWOT
- Applications web sites — JPL & UW
- over India w
. . " Leads:
- nf r n I r I I I n J. Indu; Subimal Ghosh; @ 9
Subhankar Karmakar v
High frequency estimates of discharge and storage are needed in river-reservoir
. . . systems of Mahanadi and Ganga rivers to reduce and adapt to flood risks for
stakeholders located in urban centers.
- Launch — Media (video, article) & Outreach support
ters! ICUBE-SERTIT (Strasbourg,
- - IFUNCEME (Ceara, Brazil).
() P u b I I cat I o n S Asia Disaster re SWOT Early Adopters who
Preparedness Center SWOT data: India Institute .of
leparedness Center (ADPC);
. . . . . (ADPC) lurces (PCRWR). We expect these
fies on SWOT applications by
: wide-audience dissemination
Plugin SWOT to Enh. Wat .
’ ) ) ) R:sgcltnrca Mangge;:r:;cii L;”e;r nonstrate the return on public
S E RV I R ) Mekong rating the value of SWOT data and
L T Leads:
- " Susantha Jayasinghe (Technical
: eer-reviewed research pubs ead authors-8 direct
e o | (Hydrologist) Training
. e 100+ citizen science
LAKES GAUGED by
rela te d to I A ‘ rO e CtS Rivers in Southeast Asia such as the Chindwin River in Myanmar, Tonle Sap Early Adopters for
River in Cambodia, the transboundary Mekong River and other major rivers in SWOT calival
Lower Mekong countries, are prone to flooding. For flood preparedness and o Field Data sharing
" [ disaster response planning, stakeholders require accurate prediction, modeling with SWOT Science
2 Quarterly SWOT Applications Newsletters
- development
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; SWOT Early Adopters

Where are SWOT Ea rly Adopters?

Learn about this growing community working to incorporate future SWOT data into their
activities. The locations of Early Adopters are shown in the map and their summaries are
included below. View the SWOT Early Adopters Guide.

25 SWOT Early Adopters

https://swot.jpl.nasa.gov/applications_ea.htm
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Early Adopters

Alexandria University, Egypt

Asian Disaster Preparedness Center
(ADPC)/SERVIR-Mekong

BRL Ingénierie (BRLI)

Centre for Water Resources Development
and Management (CWRDM), Kerala, India

CLS
Compagnie Nationale du Rhone (CNR)

Consortium of Universities for the
Advancement of Hydrologic Science, Inc.
(CUAHSI)

Environment and Climate Change Canada
(ECCO)

FM Global

ICUBE SERTIT

Indian Institute of Technology Bombay
Indian Institute of Technology Delhi
Magellium

Mercator Ocean

NASA Short-term Prediction Research and
Transition (SPoRT) Center, Univ. Alabama

NOAA/CIRES University of Colorado
Boulder

Ohio State University

Pakistan Council of Research in Water
Resources (PCRWR)

Stantec Consulting Services Inc. (Stantec)

Texas Water Development Board (TWDB),
Austin, TX

U.S. Air Force Weather's Land Information
System (LIS), Offutt AFB, NE

US Geological Survey (USGS)

University of Bonn and Helmholz-Zentrum
Geesthacht

vorteX.io




Early Adopter Program Goals

Stakeholder engagement; engage innovators in new and existing partner organizations;

advocates with tangible and potential applications that would benefit from the use of SWOT
data

 Demonstrate utility and societal value of SWOT data through applied research
« Facilitate feedback on mission products pre-launch

» Accelerate the use of mission products post-launch by providing specific and continuous
support to Early Adopters

Benefit to user community; Benefit to the Projects;

« Accurate measurements * Demo of value-added for NASA mission
Broad (local to global) spatial coverage Promote applied uses of mission data
Reliable time series Expand user communities for data
Ease of use Enhance international collaborations
Societal benefit from their applications Expand capabilities for technologies

—> Build Capacity and benefit society
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Applications End-Game...
e

 Establish a self-sustaining mechanism for generation of SWOT success stories that
show SWOT value for issues of societal relevance

* Create news headlines and press releases on successful application of SWOT data
serving societal needs

Smart satellite technology for inclusive & sustainable fishing
practices in Indonesia

Published 26 January 2017
From: UK Space Agency

Credit: Inmarsat

Customize the
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SWOT Swath Coverage

Will your region be covered?

Jet Propulsion Laboratory Swo SURFACE WATER AND pm— a
California Institute of Technology OCEAN TOPOGRAPHY

HOME MISSION -~ SCIENCE ~ APPLICATIONS - NEWS GALLERY ~ MEETINGS DOCUMENTS DIRECTORY

Chapel Hill

.y

agais’

\Caste
Keyboard shortcuts | Map data ©2022 Google _ Terms of Use }a ©2022 Google, Inst. Geogr. Nacional | Terms of Use = Report a map error
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Measuring water surface topography enables...

Planning for coastal impacts of sea level
rise

* Improved flood modeling

« Operational oceanography

 Weather & climate forecasting

 Water resources management — lakes,
reservoirs, rivers

« Transboundary water information sharing

 Decision support
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3rd SWOT Early Adopter Hackathon

SWOT APPLICATIONS
Virtual Hackathon provided intense 1-1

2022 SWOT EA HACKATHONDATES: APRIL 25-28, 2022 hands_on experlence for EAS byateam Of
s volunteer hacker helpers.
Registraion * Focus on EA-specific needs
* Focus on EAs with "last mile” work to
finish by 2023

Pre-Workshop Survey Results Summary

Post-Workshop Survey Results Summary

Bt & . Build automation, scripts/tools for
i i e backend and front-end interfaces

TR T,

2022 Workshop Resources

e * Report; DOI: 10.1175/BAMS-D-22-0107.1

Hackathon Pre-recorded Videos
e - >~

Hackathon Live Videos

My =

http://depts.washington.edu/saswe/swot/hackathon.html
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Exciting Developments for SWOT Contributed by the EA Program

o

Three SWOT EAs helped set up 4 lake gauges in South Asia — CWRDM, [IT-B, PCRWR

* Early Adopters to help

assess SWOT for lake

storage monitoring

SWOT Science team may be
Citiseh dian s laka able to assess lake product
monitoring site cal/val (1-day orbit)

D S Western Ghats is unique!

Western Ghats

SWOT 1-Day
Orbit g&28 LAKE OBSERVATIONS

BY CITIZEN SCIENTISTS & SATELLITES

DatarSIO  NOAAU.S. Navy, NGA, GEBCO
Image Landsat / Copernicus

Pl — Tamlin Pavelsky

1 5\ AN Y R -
e N : —
AR N \‘ = : —

Source: CWRDM
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Texas Water Development Board (TWDB), Austin, TX

e —

/  Title: Estimation of Volumetric Evaporative Water Loss from Unmonitored
-’ Reservoirs in Texas

Leads: Nelun Fernando, PhD, Manager; John Zhu, PhD, PG, Hydrologist

- Major Texas reservoirs (capacity is
% Gross Lake Evaporation B Net Lake Evaporation Loss u Precipitation over lake greater than 5.000 acre-feet):
B.000,000 - 7 17
7,000,000 ' 200.
6,000,000 -7 s
f 5,000,000 .
¥ 4,000,000 |
g somon | T
2,000,000 - ' - =T - t
2 F . X HawT%
1,000,000 + l F ‘_'.‘ ¥ 53
5y fom vl 5 \, & = r
i) o ; R, G - L
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 011 2012 A3 2014 2015 AME  0AT7 2018 I g
i IEISIAF SRR
Year . 4
Fo )
u, L
Annual net reservoir evaporation loss (dark-red) from 114 monitored reservoirs in Texas. The _ A 1
net evaporation loss is a result of gross evaporation (orange) minus precipitation (blue). g
When SWOT provides surface area for unmonitored reservoirs, TWDB will be able to B
compute “statewide” losses. 3
Bl 114 monitored resenvoirs
74 unmonitored resenoirs )"
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d Title: Examining the potential of SWOT mission in
Hydrometeorology over India

 Leads: J. Indu; Subimal Ghosh; Subhankar Karmakar

The Societal Need: High frequency estimates of discharge
and storage are needed in river-reservoir systems of
Mahanadi and Ganga rivers to reduce and adapt to flood risks
in urban centers.

The Challenge: A seamless information system which can
provide high frequency estimates of discharge, reservoir
storage and inundation without gaps is not possible with
current models, in-situ gauges, and satellite sensors.
SWOT Value: SWOT river and reservoir data products, with
its unique and simultaneous elevation and water extent
mapping capability, can be assimilated operationally in
hydrologic-hydrodynamic modeling systems with in-situ
gauges and other satellite sensors to build a seamless high-
frequency predictive and forecasting tool for stakeholder
agencies of urban centers of Mahanadi and Ganga river
basins.

India Institute of Technology, Bombay

e ————e——————————

30°

20°

10° N

Legend
Y  Gauge Location
SRTM DEM

Value
High : 1505

Low : -68

s Streamwidth >50m

90° E 100° E
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University of Bonn and Helmholz-Zentrum Geesthacht

Ie.:’Monitoring estuaries and coastal zone with SWOT

Leads: Dr.-Ing. habil Luciana Fenoglio (University of Bonn, Institute of Geodesy and Geoinformation);
Dr. Joanna Staneva (Head of Department Hydrodynamics and Data Assimilation, Institute for Coastal
Research)

Operational Applications

Objectives: 55°N
1.Coastal ocean dynamics
2.Coastal tides and internal tides
3.Extremes
4 . Track coastal evolution 54°N -

Ground tracks of Sentinel-3A (dash) and
SWOT (line), tide gauge (green), GPS (circle),
buoys (square). Local geoid color bar.

53°N H=

T'F R'F Q'F 10°F 11°F  12°F 13°F 14°F
Credit: U. Bonn, L. Fenoglio
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U.S. Geological Survey

J USGS Satellite-based Remote Sensing of Discharge

Leads: Rob Dudley (USGS); Jack Eggleston (USGS); Dave Bjerklie (NEWSC); Luke Sturtevant (NEWSC); John
Jones (Leetown Science Center) A C

roject Highlights
Measure water levels & flows in
Alaskan rivers
Improve flood response and
forecasting, and management of
transportation, fisheries, and

ecosystems w/satellite — - - e .
observations B ' 14,000 — T T
« Enable increases in the number /S e ' 00 | Gmuriuinrinien Sl fesBh
of river monitoring sites and %7::;{ . 351::: :
remote river monitoring g 4 - q 8 &8 3§ |3
« Operationalize and streamline — P ooled R 3N ?;, Iy
data production and improve . | S ' .y i3y B RN G
. . Tanana River at Fairbanks, Alaska. (A), a Landsat-7 scene '1
accuracy of satellite river analyzed to map surface; (B) the final water extent used to “e s , . . , A R
monitoring data calculate river width; (C) Jason satellite tracks (red lines) a, Cg% ﬁ% 2, e:,%? %, %,

and Tanana River crossovers (blue circles); (D) ground-

measured and satellite-measured river flows. Credit: USGS
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Alexandria University, Egypt

= Title: Integrating SWOT Mission into the Operational Nile Basin Reservoir Advisory System (NiBRAS)

» Leads: Dr. Hisham Eldardiry, Dr. Mohamed Elkholy, Dr. Ahmed Abdelrazek

The Societal Need: Because newer dams are being built in Sudan and Ethiopia, Egypt now must monitor
reservoir operations by upstream nations and forecast inflow for better planning and adaptation.

The Challenge: Monitoring of the Nile river system within Egypt doesn’t provide information about
reservoir impoundments or operations upstream in Sudan and Ethiopia.

SWOT Value: With SWOT, this project may be able to infer dam operations over the Nile river basin with
focus on High Aswan dam (in Egypt). The project will also test the integration of SWOT into the operational
Nile Basin Reservoir Advisory System (the NiBRAS system)

3".4' e, -
™ - 0
&

Key Elements:

1) Test/apply SWOT synthetic data
for lake water balance analysis
and modeling with focus on Lake
Nasser (HAD reservoir)

2) Test the integration of SWOT

data/products into the operational @® Existing Dams
Nile Basin Reservoir Advisory ® Planned Dams :
System or (NiBRAS). B Nile River Basin o

1TSS gocurmernt en revieweau drnu €0 1ot Lo conudin ex Credit: Alexand ria UniV.

nds pe aecermin port coritroneq ecnricdl adid.
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A "S. SUMMARY OF KEY ACTIVITIES BY SAWG

JAJOR ACCOMPLISHMENTS AND HIGHLIGHTS (CUMULATIVE SUMMARY SINCE 2016)

e Jet Propulsion Laboratory Education

putting California Institute of Technology Mee% CJASUMa'rSy‘ B A M 'S’
Practic Dam Deduction: A 'Pi in the Sky' Math

r the Surface Accelerating Applications for
2ndSWOT Challenae Bllite Mission Planned NASA Satellite Missions
E}ii’;;;; g iring the Prelaunch Era A New Paradigm of Virtual Hackathons during a
" Beighley, Alice Andral, Pandemic and in the Post-Pandemic Era
2?9(/22153]t':aiiifeer?rfehgfaag?a' Faisal Hossain, Nicholas Elmer, Margaret Srinivasan, and Alice Andral

~
)

;/" q
F ’ ¢ 2020 SWOT Virtual Early Adopter Hackathon
What: A virtual hackathon was organized using Zoom web conferencing for early adopters
of the Surface Water and Ocean Topography (SWOT) mission that is planned for
GLUEST ARTICLE. launch in 2022. Thirty-eight participants representing early adopters and support staff

Article Type: Research Article

Engaging Potential Users of the Planned Surface Water And
Ocean Topography Mission (SWOT) Mission in the Year of Launch

Faisal Hossain!, Margaret Srinivasan?, Nicolas Picot?, Santiago P...  ViewMore +

Published-online: 14 Jun 2022
DOI: https://doi.org/10.1175/BAMS-D-22-0107.1

REaQU UTE TUTT TEXT =~ POF TOOLS SHARE

https://www.jpl.nasa.gov/edu/teach/activity/d
am-deduction-a-pi-in-the-sky-math-challenge/

1L

Data'SIO;NOAA, U.S. Navy, NGA, GEBCO
Image Landsat / Copernicus)

Abstract

The Surface Water Ocean Topography (SWOT) mission will launch in early 2022 to
| dati  provide the first global inventory of terrestrial surface water. Although SWOT is primarily
erve( aresearch mission with key science objectives in both the oceanography and hydrology

This document has been reviewed :
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Sustainable & Self-Help Architecture for Training & Resources

Developed by Shahryar K Ahmad |

SWOT APPLICATIONS

RE-ORGANIZED ACCESSIBILITY TO RESOURCES VIA A FRONT-END PORTAL
e _ht_tp._;]X/depts.washingion.edu/sas\_jveéswgt,}..,__

\ -f‘ -

.V 5 —
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Asian Disaster Preparedness Center
(ADPC)/SERVIR-Mekong

BRL Ingeénierie (BRLI)

Centre for Water Resources Development
and Management (CWRDM), Kerala, India

CLS
Compagnie Nationale du Rhone (CNR)

Consortium of Universities for the
Advancement of Hydrulogic Science, Inc.
(CUAHSI)

Environment and Climate Change Canada
(ECCC)

FM Global

flll!./l)-lfd VVU!..JIJI..I!UUH-&U v/ HIJI.IJII'M!'-UIEJI cur l}'l—fuuylt;f o/

Immersive & Visual EA Stories Pages

Indian Institute of Technology Bombay

Title: Examining the potential of SWOT mission in Hydrometeorology over India
Organization: Indian Institute of Technology Bombay
Leads: J. Indu; Subimal Ghosh; Subhankar Karmakar

Summary
In order to derive weekly/monthly estimates of river discharge, this project will use data assin
to generate continuous fields of SWOT-relevant observables by merging them with model
predictions. This will provide hydrologic information in areas where SWOT data gaps will prev
direct observation. The research objectives of this project are: Evaluate various data assimilati
techniques on synthetic SWOT measurements to generate improved SWOT observables Unc
quantification of SWOT orbital data products Using SWOT measurements for the creation of ¢
inventory towards flood forecasting for different hydro-climatic scenarios

Current Progress and Future Steps

&
Ed
>z

. WE TYE SE SE WE 9SE ISE WE SSE
Indian | : — : A :
M Ganga Basin = = — — -
S A Bt myabrema] | | §  MAHANADIBASIN & [ I
b [ o i &= ) & b
B, B | ; S
v o /
[ EUREY o

]

I 30
Kilometers

.o

Google Earth

SE TOSE

%‘1 5

Mahanadi Basin

e

=== Mahanadi River ® CWC Gauging stations
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SAWG STRATEGIC PLAN [By end of 2024]

2021-2022 (PRE LAUNCH)

* Create the online infrastructure and self-help community where applications of SWOT data and
success stories are easier to create, accelerate and scale globally by any entity addressing water

issues
2023-2024 (POST LAUNCH)

* Generate high profile success stories and NASA Hyperwall on how the SWOT mission adds value
to stewardship of water resources and ocean applications.

* Train a new generation of diverse (BIPOC) leadership ready to lead SWOT application activities.

2024- (SUSTAINABILITY)

* Formalize a self-sustaining mechanism for generation of training materials, multi-media
tutorials, education activities with AWRA, CUAHSI, NASA ARSET

 Establish operational synergy between SWOT and national/global discharge assimilation
activities (NOAA/ECMWF) and other missions (NISAR, Sentinel series)

This document has been reviewed and determined not to contain export controlled technical data.
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SWeT

£ W2Y.  What is the value of SWOT Applications Activities?

1. Since 2016 SWOT Applications program has expanded awareness of SWOT’s societal

value & generated anticipation for SWOT data among potential users (e.g 4 Early

Adopters already confirmed operational uptake of SWOT L2 data after 2023 =4
potential success stories expected for NASA after 2024)
2. SWOT Applications program pioneered infrastructure for 24/7 community-driven online

education/training for building technical literacy on SWOT. (Science Team can use the

resources too!)

3. Many SWOT Early Adopters are doing application-critical science; providing cal/val
infrastructure for lake data product at no additional cost (current total > 100 Asian
sites with 3 under SWOT 1-day orbit)

4. SWOT Early Adopter Program growing since 2018 (current total 25 spanning Americas,

Europe, Asia & Africa, private/public and research sectors)

This document has been reviewed and determined not to contain export controlled technical data.
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Applications Publications

_ B
*Nair, A., V. Kaushlendra, S. Karmakar, S Ghose, J. Indu (2022), Exploring the potential of SWOT mission for reservoir monitoring in Mahanadi basin, Advances in

- Space Researchhttps://doi.org/10.1016/j.asr.2021.11.019.

*Nair, A, N. Kumar, |, Jayaluxmi, Vivek B. (2021), Monitoring Lake Levels from Space: Preliminary Analysis with SWOT, Frontiers in Water: Rising Stars
2021, https://doi.org/10.3389/frwa.2021.717852

*Elmer, N. J., J. McCreight, and C. Hain (2021), Hydrologic Model Parameter Estimation in Ungauged Basins using Simulated SWOT Discharge Observations, Water
Resources Research, https://doi.org/10.1029/2021WR029655 .

*Eldardiry, H., Hossain, F., Srinivasan, M., and Tsontos, V. (2022). Success Stories of Satellite Radar Altimeter Applications. Bulletin of the American Meteorological
Society. 1-49. https://journals.ametsoc.org/view/journals/bams/103/1/BAMS-D-21-0065.1.xml.

*Hossain, F., Elmer, N., Srinivasan, M., and Andral, A. (2020). Accelerating Applications for Planned NASA Satellite Missions: A New Paradigm of Virtual Hackathons
during a Pandemic and in the Post-Pandemic Era. Bulletin of the American Meteorological Society. preprint. https://doi.org/10.1175/BAMS-D-20-0167.1.

*Hossain, F., et al., (2019). The Early Adopter Program for the Surface Water Ocean Topography Satellite Mission: Lessons Learned in Building User Engagement
during the Pre-launch Era. Bulletin of the American Meteorological Society. https://doi.org/10.1175/BAMS-D-19-0235.1.

*Hossain, F., et al., (2017). Engaging the User Community for Advancing Societal Applications of the Surface Water Ocean Topography Mission, Bulletin of the
American Meteorological Society, 98(11), ES285-ES290. Retrieved Mar 11, 2022, from https://journals.ametsoc.org/view/journals/bams/98/11/bams-d-17-
0161.1.xml

*Hossain, F., Andral, A., Srinivasan, M., (2017). Putting Satellite Maps of Surface Water to Practical Use, EOS, 19 Sept 2017, https://doi.org/10.1175/BAMS-D-20-
0167.1

*Escobar, V. M., et al., (2016). Improving NASA's Earth Observation Systems and Data Programs Through the Engagement of Mission Early Adopters, (chapter), book,
Earth Science Satellite Applications: Current and Future Prospects,2016, Springer, pp. 223-267, doi 10.1007/978-3-319-33438-7_9, http://dx.doi.org/10.1007/978-
3-319-33438-7 9

*Srinivasan, M., et al., (2015). Engaging the Applications Community of the future Surface Water and Ocean Topography (SWOT) Mission, IAPRS,
2015, http://www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XL-7-W3/1497/2015/isprsarchives-XL-7-W3-1497-2015.html.

*Srinivasan, M., Peterson, C., Callahan, P., (2012). Mission Applications Support at NASA: SWOT, Proceedings of the Symposium on 20 Years of Progress in Radar
Altimetry, Venice, Italy, 24-29 Sep 2012. Noordwijk, The Netherlands, ESA Publications Division, European Space Agency, Paper-2494283.
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Thank You!

» sealevel jpl.nasa.gov/applications

> swot.jpl.nasa.gov/applications

> depts.washington.edu/saswe/swot/

» Questions? - margaret.srinivasan@jpl.nas_a.gov

Jet Propulsion Laboratory, California Institute of Technology. Copyright 2021. All rights reserved.



Operational Oceanography

Ocean forecasting for ship routing, naval operations
« Safety at sea

* Energy operations

« Tracking oil spills & marine debris
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Improved Flood Modeling
e

lood prediction; Virtual gauging stations — Ganges Brahmaputra River basins

* Improve measurements of
topography on floodplains

« Track floodwater levels on rivers

* Increase public forecast of 7

flooding events AS

Improve flood modeling

o4’

30

22

74 76" 78 80" 82" 84 86' 88" 90" g @ 94" 96" 98"
Legend °
® J2 obs. used © Potential J2 obs. e In-situ stations — 42 ground track
— Ganges basin — Brahmaputra basin — National boundaries

Hossain et al. 2014
28
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Coastal Impacts

t Ni_l__“‘SA ﬁ!.qBAI. CLIMATE CHANGE

ital Signs of the Planet

Sea Ievel rise : FEATURE | December 14, 2020
. ngh tlde ﬂOOding (nUisance flOOdlng) | SeaLevel Projections Drive San Francisco's
. . . Adaptation Planning
« Coastal erosion, ecosystem deterioration |
(marshes, wetlands)
 Infrastructure risks (e.g. military installations,
power plants, roads)

The Washington Post

Capital Weather Gang

Intensifying storm brings coastal flooding to Southeast &

Charleston saw its 11th highest water level on record Saturday morning, with flooding reported

NEXT 8:00 First Coast Con|
0ss

'v o ’lkw e 3N SV 1 up: PM  Melissa R
] = & > STORIES ~ SPECIAL SECTIONS ~ SHOWS & PODCASTS ~ ABOUT

’ﬁm

Ehe New Hork Eimes

NOAA: ‘Sunny Day Flooding’
Becoming More Common Across

Slow-Moving Storm Brings Heavy Fla. As Sea Levels Rise

Flooding to Mid-Atlantic

A National Weather Service forecaster warned that heavy rain

WICT News | By Brenc
Published July 15, 2021 at 4.

gong -

ner for the City and County of San Francisco, David
t access to the latest information about sea level rise
b -- and his city.

| ¢ TR i 3 during high tides could lead to “astronomical surges” of ocean
Buxton, NC, 8 Nov. 2021 . water.

Credit: facebook.coT/altitudelz
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Global Lakes & Reservoir Monitoring

Lake Mweru (0416) Height Variations from TOPEX/POSEIDON/Jason-1 and Jason-2/0STM Altimetry

Lake Mweru Height Variations

Su m ma ry: U S DA_ FASI Wit h NASA & U n ive rSity Of M a ryl a n d - Lake Mweru Height variations referenced to TOPEX 1993-2002 mean level

routine monitoring of global lake and reservoir height % 2
variations. v MEN g :-'; iy ca AA A« 1A ‘,\ A :
* Using NASA/CNES/ESA/ISRO radar altimeter data R P TN YR T AL AL M
» Surface elevation products for USDA and public access = %
* Real-time products from this project have been in operation |gysesssmemn ¢ -
since December 2003. vorsomsencoommenn 3 00
3 .10
LakeNet Profile é 2.0

1992 1994 I'u“)(} 1998 llf)l_li{} 2002 2004 2006 2008 2010 2012 2014 2016 2018
don historical archive

UserS: gooe Rosl Time broduets Wi chos) .tlt;:l].,ll\:;\;ljlll{l?l-l(‘II;IIQ 0hie ey e rinenckisi IVE:IKI\U:L?I—P‘}C:JIF\|1"\ Nov.,2018
* USDA FAS, farmers, water managers - quickly ;"; ' —y—— '
. . ? 9
locate regional droughts, as well as improve B o7 ‘I.f., ',,’

crop production estimates for irrigated
regions located downstream from lakes and

reservoirs.

Indonesis pugun Mew

Links
 USDA FAS; https://ipad.fas.usda.gov/cropexplorer/global reservoir/
e C. Birkett research; https://sealevel.jpl.nasa.gov/science/ostscienceteam/scientistlinks/scientificinvestigations2008/birkett/
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Flood Risk Assessment

a LiquidEarth-River

Flood Forecasting & Warning Centre

Bargiadesh Water Development Board [BWDE)

utl Un Dan Forecast L Wemng L™ Hppwry Mg gt frrguetad Lk

ferwein  larsged @ Warnegg - Noimnal e South §atein Hil e Ganges 8 Moo B Salimapitio Uik | meWE |
e il B e e I e e B e L

This graph depicts the Jason-2 river level forecast as waters rose in recent days.

Summary: U. Washington developed a mobile
platform for the dissemination of flood risk in

developing nations.
e Uses multiple altimeter inputs (Jason 2,
ICESat-2, Sentinel 3, Cryosat-2).
* River levels used to model downstream
virtual stream gauge levels.
* Flood forecast times increased (5 to 8 days)

Users:

* Flood Forecasting and Warning Center
(FFWC), Bangladesh Water Development
Board

 NASA’s SERVIR

Link; NASA’s SERVIR Program; https://www.servirglobal.net/Global/Articles/Article/1334/servirs-

flood-forecasting-system-proving-itself-in-bangladesh
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Operational Ocean Forecasting

Summary: Multiple satellite altimeters over 29 years and Deirsauree: aaiRiioRen. Ve ChSRIVAloNE: 3 . 3
data merging techniques —> unique capabilities to observe Credit: NASA Goddard Space Flight Genter iliEEtSHE BERyEE
the dynamic oceanography
* NRT high-res global sea level anomaly maps S

(SSALTO/DUACS system). =
* Altimetry + in situ ocean observation systems (Argo) E W

provide measurements of global SLR (~3 mm/yr). g 50
e Ocean analysis and forecasting models are strongly §

dependent on multiple altimeter data and Argo £ 40

observations. L

;0-‘3 20

Users: Products & services for a wide range of applications:
* Marine environment monitoring — marine debris, oil 0

spills 1995 2000 2005 2010 2015 2020

YEAR

* Coastal managers, ocean biologists, marine mammal monitoring organizations

* Weather & event forecasting, seasonal and climate prediction; NOAA (CoastWatch, OceanWatch, National Hurricane Center)

* Maritime safety and pollution forecasting, national security, the oil and gas industry, fisheries management and coastal and shelf-sea
forecasting.
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https://www.aviso.altimetry.fr/en/data/product-information/information-about-mono-and-multi-mission-processing/ssaltoduacs-multimission-altimeter-products.html
http://www.argo.ucsd.edu/
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