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More than 25 years of discovery by altimetry missions — led by NASA, CNES, and other partners — has profoundly influenced science

and its applications. To expand the impact of altimetry data, a new "Jason-Series Missions Applications" effort has begun to develop

and test strategic ways to identify and engage existing ocean altimetry data users and to effectively transition individuals and groups
who are "potential users" to being "practitioners.”

Jason-Series Missions Applications
Jason-Series Missions Thematic Resource Examples

Applications Program Plan The "Jason-Series Missions E-brochures

Jason-2, Jason-3, Jason-CS/Sentinel-6, and Future Ocean Altimetry
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Applications Plan" is a document
that outlines existing and potential e
future activities, partners, and
audiences. It promotes e e e

heat content — to better understand the timing and impact of coastal storms and hurricanes. The integration of altimetry data into ocean-atmosphere computer models has not only aided short-term
prediction of ocean hazards such as storm surge, it has helped scientists assess the vulnerability of our coasts to longer-term changes in climate.
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-J ason S ernies I m I e m e n t a t I O n Of a Ct I O n S fo C u S e d Unrelated to climate, tsunamis are another ocean hazard that have been studied using altimetry data. Triggered by vertical deformation of the seafloor, tsunamis can create deep-sea waves with
- N N - EUI . . potential to deliver enormous quantities of water when they reach the shore. Direct observation of tsunami waves is challenging due to timing — they travel at high speeds (around 800 km or 497 mi per
hour) — and their relatively small amplitude at sea (i.e., a few to tens of centimeters). Nonetheless, altimetry data have improved models of how tsunami waves propagate through the ocean. And,
interestingly, marine gravity and bathymetry data derived from altimetry are used to map seafloor features, including the faults that cause earthquakes.

A u d i e n Ce —_— Th O S e W h 0 h a Ve a C l ea r O n e n g a g I n g ) e n C O u ra g I n g ) a n d Another major application of altimetry data to hazards research is prediction of the trajectories of materials carried by ocean currents. This methodology has been applied to track the spread of

radioactive materials (e.g., from the Fukushima Daiichi Nuclear Power plant during the March 2011 Tohoku tsunami), oil spills (e.g., Deepwater Horizon event in April 2010), and more persistent types of

marine debris such as ocean plastics.
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Overview Fill out the form below to search the Literature
Database. A field that is left biank will be ignored. If you
Sclence leave all fields blank, all 5608 records in the database
will be returned. If you think a reference is missing and
Science Objectives would like to add it to the database, please email the
Sclence Data Providers complete citation to Annie.Richardson@|pl.nasa.gov.

El Nifio/La Nifia & PDO Search Example:

Societal Benefits If you want all articles written by Lee Fu in 1999 with .
Literature Database Altimeter or Altimetry in the title, you would: ™
OST Science Team 1. Type Fu in the Author field (this will match  «
Monthly Time Series any name with "fu” in it).
2. Type altimet in the Title search box (this wil “I
Data match both altimeter and altimetry). . .. kit vesk ettt eyttt e

Iceberg Detection in Open Water

Results obtained for one year of data clearly show that altimeters are a

powerful tool in the study of the distribution of small icebergs in the open

ocean, which is largely inaccessible using other satellite methods. In this )
study, more than 8000 icebergs were identified in the open water around

Antarctica. Read more
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Year: (choose from the list below)

thematic framework that aligns with

Category Type: (choose from the list below) ] LIRAR q ‘ 1 o

societally relevant issues.

Search Reset
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Training and Resources

« Coastal Processes, Hazards, and Society (Penn State University)
o Introduction to Coastal Zone Hazards
= Coastal Catastrophes: Storms and Tsunamis
= Impacts on the Societies and Economics of Coastal Regions
s ¢ Use Cases (Radar Altimetry Tutorial & Toolbox)
LlnkS tO Other o Tsunamis
o Cyclones, Hurricanes, and Typhoons
« Examples of Altimetry Data Use (Radar Altimetry Tutorial & Toolbox)

r es O u r Ces o Observing Wind and Waves: Hurricane Katrina

Closely-related Topics

e Operational
o Coastal

Alumetry Publlations (19652017 -lercsehers  Sortable by author, title or year Bibliographies, summaries of select

Author © Tite ) Year Altimetry Publications (1998-2017) - Hazards

Abraham, S,. Le Vine, D. (2004). Use of IRI to model the effect of ionosphere emission on earth remote sensing at L-band. ScienceDirect »
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Alizadeh, M., Schuh, H., Todorova, S., Schmidt, M. (2011). Global lonosphere Maps of VTEC from GNSS, satellite altimetry, and formosat-3/COSMIC data. Springer b . R
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Anderson, D., Araujo-Pradere, E., Scherliess, L. (2009). Comparing daytime, equatorial E x B drift velocities and TOPEX/TEC observations associated with the 4-cell, non-migrating tidal structure. »

Angel, M., Fernandez, F. (2006). Advanced ionospheric modelling for GNSS single frequency users. IEEE b \., Dorandeu, J., Le Traon, P, Sladen, A. (2006). High resolution altimetry reveals new characteristics of the December 2004 Indian Ocean tsunami. Wiley »
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Araujo-Pradere, E., Fuller-Rowell, T., Spencer, P., Minter, C. (2007). Differential validation of the US-TEC model. Wikey » O I l I I I I e re S O u rC e S I I a Ve b e e I ' Dorandeu. J.. Le Traon. P.. Sladen. A. (2006). The Indian Ocean tsunami of December 26. 2004. observed bv hiah resolution altimetrv. ResearchGate b

Astafyeva, E. (2009). Effects of strong IMF B-z southward events on the equatorial and mid-latitude ionosphere. »

Astafyeva, E. (2009). Dayside ionospheric uplift during strong geomagnetic storms as detected by the CHAMP, SAC-C, TOPEX and Jason-1 satellites. ScienceDirect b
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Azpilicueta, F., Brunini, C. (2009). Analysis of the bias between TOPEX and GPS vTEC determinations. Springer b

Azpilicueta, F., Brunini, C. (2008). Vertical TEC in the equatorial anomaly region from satellite altimetry data. ScienceDirect b

Azpilicueta, F., Brunini, C., Radicella, S. (2012). Semi-annual anomaly and annual asymmetry on TOPEX TEC during a full solar cycle.

Azpilicueta, F., Brunini, C., Radicella, S. (2006). Global ionospheric maps from GPS observations using modip latitude. ScienceDirect b ELSEVIER

congregate, such as highly productive areas. Researchers infer population density of blue wha
Popu[atlons and short-beaked common dolphins in the Northeast Pacific Ocean based on locations of wind-forced
Bernhardt, P,, Siefring, C. (2010). Low-latitude ionospheric scintillations and total electron content obtained with the CITRIS instrument Eddies Originating at the South-West Indian Ridge t h t ° f b d fF, h d upwdh‘ng and eddy-llke circulation [1]. These areas were mapped based on absolute dynamic
beacons. ScienceDirect b - I I I OJ FIsn an topography using satellite altimetry data. In the Indian Ocean, researchers examined the relationship
- ) o ) 1J. Ansorge & B, J.R.E. Lutieharms r e S O u r C e S a I n O r r O a e r between Bigeye tuna catch and altimetry-derived sea surft;ce height [2]. They found that tuna
Bilitza, D., Koblinsky, C., Zia, S., Williamson, R., Beckley, B. (1995). The equator anomaly region as seen by the TOPEX/Poseidon sa AR Mamma,s increased tempomly during upwelling seasons, El Nino, and the positive th aflndian Ocean
Bishop, G., Secan, J., Delay, S. (2009). GPS TEC and the plasmasphere: Some observations and uncertainties. Wiley » hitps:/idoi.org/10.1016/S0924-7963(02)00243-9 Get rights and content . o
Brunini, C., Azpilicueta, F., Gende, M., Camilion, E., Gularte, E. (2013). Improving SIRGAS lonospheric Model. Springer b a u d I e n C e S a n d h e I re C r u I t a rt n e rS
Brunini, C., Meza, A., Gende, M., Azpilicueta, F. (2008). South American regional ionospheric maps computed by GESA: A pilot service Abstract

Brunini, C., Van, Zele, M., Meza, A., Gender, M. (2003). Quiet and perturbed ionospheric sentation according to the electron cont: o . ’ . -
g % 2 el ( s Enie PeTiUrec onosponC roplasentay g Seaen il The mesoscale variability of flow in the Southern Ocean is markedly intensified along
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Cardellach, E., Ruffini, G., Flores, A., Cucurull, L., Rius, A. (1998). The use of global navigation satellite systems for the atmospheric: the Subtropical Convergence as well as at a small number of distinct spots, the latter h I d rt t
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Chin, Y., Schulz, M., Schropp, D., Rinaldi, M. (1996). Low-Altitude Spaceborne Gps Receiver for Monitoring the lonosphere Magnetosg seemingly related to shallower parts o ,t e bottom ‘topograp y. Avery prominent . W O W O u S u O C a a C I
example of such a spot corresponds with the location where the core of the Antarctic

Coker, C., Henderlight, E., Dymond, K., Thonnard, S., McDonald, S., Nicholas, A., Budzien, S. (2004). Comparison of ionospheric ol Circumpolar Current crosses the South-West Indian Ridge. The variability in this

Coster, A., Goncharenko, L., Valladares, C. (2011). Longitudinal signatures in global electron total content associated with stratospheri particular spot consists of well-developed positive as well as negative anomalies in
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sea surface height that may represent anticyclonic and cyclonic eddies. Based on
Coxwell, R. (1996). Validation of the Parameterized Real-Time lonospheric Specification Model (PRISM) Version 1.6B Using Topex Total  satellite altimetry, it is shown that these flow anomalies exhibit specific trajectories

Dettmering, D., Schmidt, M., Heinkelmann, R., Seitz, M. (2011). Combination of different space-geodetic observations for regional ion¢  2€yond their generation region at the South-West Indian Ridge, one of which takes

them past the Prince Edward Islands. Using extensive hydrographic observations, we
Dymond, K., McDonald, S., Coker, C., Bernhardt, P., Selcher, C. (2006). Simultaneous inversion of total electron content and UV radia describe the dimensions and T7S characteristics of some of the features identified in
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Emmert, J.. McDonald, S., Drob, D., Meier, R., Lean, J., Picone, J. (2014). Attribution of interminima changes in the global thermosphe the altimetry that have passed these islands. In this way, we successfully verify that a t I ' I I et r a t a u S e rS e = e 3 A - AT o’

they are indeed eddies, thus providing evidence that the fracture zone in the South- L] . The Southern Ocean is one of the three major regions in the ocean where

Erdogan, E., Schmidt, M., Seitz, F., Durmaz, M. (2017). Near real-time estimation of ionosphere vertical total electron content from GN¢ " : i : . o ° ; y e : 5

°g , M. ( ) P West Indian Ridge is a source of eddies for the downstream region. macronutrients—nitrogen,phosphorus, and silica—are plentiful, but primary §
Ewell, V., Vladimer, J., Lee, M., Doherty, P., Decker, D., Anderson, D., Klobuchar, J. (1996). lonospheric equatorial anomaly formatior r I I I l a ry productionis low. Production is low because of low Iron (Fe) deposition
satellite. IEEE » il Bravions riicis Inilesue Next ailicls b lssue il > from terrestrial systems. Shelf waters around the Kerguelen Islands are

richin Fe, but there is a lack of understandingof transport of these waters.
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P ro d u ct I 0 n A deeper understandingof transport would better explain the potential for
Keywords 3

C "5 these waters to fuel seasonal bloomsin the area around the island and
L In kS to abstracts >> Oceanic variability; Southern Ocean; South-West Indian Ridge; Eddies; TOPEX/ERS Py " ) downstream in the Antarctic Circumpolar flow. By utilizing satellite data
altimetry and altimetry-derived velocity time series, researchers were able to backtrack 2
the source of Fe-rich water fueling the local seasonal bloom [1]. Similarly, v
in a study looking at the broader Sub-AntarcticZone, the source of Fe-rich '
#% " waterisimplied based on transport dynamics and chlorophyll concentrations |
[2]. In this study, they sought to determine whether the source of Fewas gy
from upwelled water or water advected from continental shelves. As with
the Kerguelen Islands, the source of the Fe-rich water was from continental
\ ¥ shelf water. Reach the Sub-Arctic Zone the shelf waters were entrained into
8] Park M Durand, |, Kestenare, E., Rougier, G " . .
M. d'Ovidio, F, Cotte, C., Lee, J. 2014, Pélor Fr western boundary currents and advected into the Sub-Antarctic Zone along

he Kerguelen Islands: An Up-fo-date deter the Dynamical Subtropical Front.
associoted circulation of surfoce/subsurface v -

of Geophysicol Research Oceans 119: 65
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= mechenisms of iron ifthe Southern Ocee:
Instrumented Regions
Qinghai-TibetPlateau and is one of the

chlorophylldatc. DoepiSea Research I: O
most developed rivers in the world. It has I I I I p aCt 0 f D a I I l

Forbes, J., Revelle, D., Zhang, X., Markin, R. (1997). Longitude structure of the ionosphere F region from TOPEX/Poseidon and grounc

Stlldylng Factors th‘t Aﬂ'd Water A“lhbllnyf Water refourcesare' a concernto pe(?ple living
"'_{{J in a variety of environments. In agricultural
. areas, the extraction of groundwatercan cause
ground subsidenceand - in extreme cases -
lead to unsustainable cropland practices.
Researchers have used 23 years of altimetry

data to study ground subsidencein areas affected

Objectives of the Steering Committee:

. To provide inputs from altimetry science and Project people
who have an interest in applied uses of the mission series B e
data products, or are working with users outside of B e
traditional research capacities; ' oo o

. To provide guidance and direction on topical focus areas for -
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The Mekong River originates from the

i Investigating the impact of ocean observations
on operational ocean forecast systems is
important for a range of applications such as
military, safety at sea, and environmental
monitoring. Such investigations also help
developers to understand how well their data
assimilation systems, which underpin all forecast

)
O
>
@)
| -
Q
)
(O
=

S

Resecrch Papers 104: 9-25
more than 20 dams either built or under

construction. These are located on multiple
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. To help formulate a “road map” for development of future = Monitoring Climate-Sensitive
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The impact of extreme sea states on offshore infrastructure is of intense i
in the ocean engineering community. Sea state is a critical element in t
of vessels and offshore structures, carrying out marine operations, tactic:
planning, and investigating accidents that occur in heavy weather. Using
produced global database of historical estimates of significant wave heights a
ocean surface wind speeds from satellite altimeters, researchers investigated
global occurrence of very extreme sea states (VESS). During the period of
1991 - March 2010, over 120 storms were identified as having significant
heights over 12 m. The greatest number of these VESS storms were detes c w»
the North Atlantic Ocean (NAO). In addition, a voyage simulator was h
with a global multi-decadal hindcast to estimate the probability
vessels encountering VESS conditions along nine common trade
on a VESS threshold of 14m, the highest monthly exceedance pr
found in the NAO and North Pacific Ocean at about 0.1% du

Lakes

C, Shoo, Z, Ui,

information products and training events that are aligned
with an Applications focus from the altimetry mission time - e
series; and S
. Provide advice on expansion of or support for altimetry
data product users/user communities.
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Note that only half of the one pagers are depicted here.
Themes not shown: Climate, Coastal, and Hazards.
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Future activities include formulation of a road map for development of future products and events that are aligned with the thematic framework.
Ultimately, the goal is to expand the altimetry applications user base by conducting training events designed to effectively reach potential data users and
their associated decision makers.
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