ECCO TOWN HALL AGU100:::.

 The “Estimating the Circulation and Climate of the Ocean” (ECCO)
consortium is directed at making the best possible estimates of ocean
circulation and its role in climate.

 Solutions are obtained by combining state-of-the-art ocean
circulation models with nearly complete global ocean data sets in a
physically and statistically consistent manner.

* Products are being utilized in studies on ocean variability, biological
cycles, coastal physics, water cycle, ocean-cryosphere interactions,
and geodesy, and are available for general applications.
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1. What is ECCQO?



Goal: to make the best possible estimates of
ocean circulation and climate.

ECCO state estimates are multi-platform, multi-
instrument synthesis products that integrate
ocean and ice observations and models

The ECCO Consortium is an international group
of scientists working at several institutions
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ECCO state estimates are multi-platform, multi-instrument
synthesis products that integrate observations and models
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ECCO “Central Production” Timeline

Global Mean Sea Level (cm)
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ECCO Version 4 is our flagship ocean state
estimate.

The first adjoint-based, multi-decadal 3D time-
evolving global ocean and sea-ice state estimate.
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ECCO Central Production v4: Release 4

A new 4-D (space and time)
reconstruction of the global
ocean and sea-ice state from
1992-2017

The reconstruction is a
synthesis of > 108 in situ and
satellite remote sensing
observational data with a
coupled ocean and sea-ice
general circulation model

The model is made consistent
with the observational data in
a least-squares sense using the
model’'s adjoint.
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Red : traditional ocean reanalysis
Blue : ECCO trajectory and state



Temperature Class [C]

Ocean Hydrography products vs. ECCO products

Question 1: What is the volume of different water temperature
classes in the North Atlantic subtropical gyre?
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Ocean Hydrography products vs. ECCO products

Question 2: What is the time rate of change of the
volumes of these water temperature classes?
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Ocean Hydrography products vs. ECCO products

A state

]

b~
X/

» time

t1 to

Red line : traditional ocean reanalysis

Blue

: ECCO trajectory and state

Unlike traditional ocean reanalyses and ocean
hydrography products, ECCO state estimates are
dynamically consistent with the physics and
thermodynamics of the coupled ocean and sea-ice system.




2. What is provided in
ECCO v4 Release 47



Monthly and daily mean fields

Ocean + sea-ice

LS uvwnp @
» Sea-ice and snow h and ¢

» Lateral and vertical fluxes
of volume, heat, salt, and
momentum

Atmosphere
* T, q, |u], 1, long- and
radiative fluxes

» Air—sea-ice—ocean fluxes of
heat, moisture, energy, and
momentum

Subgrid-scale mixing
parameters

* 3D GM k and Redi k
« 3D vertical diffusivity

Fields are provided on two grids

0.5° lat-lon

O

“lat-lon-cap 90”

13 tiles of 90x90x50

\

XXXXXX



Observational data used to constrain the model

Sea surface height

In situ temperature
profiles

In situ salinity profiles

Sea surface temp.

Sea surface salinity

Sea-ice concentration

Ocean bot. pressure

T and S climatology

Mean dynamic
Topography

ERS-1/2 (1992-2001), TOPEX/Poseidon (1993-2005), GFO (2001-2007),
ENVISAT (2002-2012), Jason-1 (2002-2008), Jason-2 (2008-2017),
CryoSat-2 (2011-2017), SARAL/AltiKa (2013-2017), Jason-3 (2016-2017),

Argo floats (1995-2017), CTDs (1992-2017), XBTs (1992-2017),
marine mammals (APB 2004-2017), gliders (2003-2017), Ice-
Tethered Profilers (ITP, 2004-2017), moorings (1992-2017)

CTDs (1992-2017), moorings (1992-2017), Argo floats (1997-2017),
gliders (2003-2017), marine mammals (APB 2004-2017), ITP (2004-2017),

AVHRR (1992-2017)
Aquarius (2011-2015)

SSM/I (1992-2009), SSMIS (2006-2017)

GRACE (2002-2016), JPL MASCON Solution

World Ocean Atlas 2009

DTU17 (1992-2015)

New or updated items from are indicated in red.



ECCO on NASA PODAAC
Physical Oceanography Distributed Active Archive Center
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https://ecco.jpl.nasa.gov/drive/files/Version4/Release4

3. Some comparisons to
observations



Sea Surface Height Linear Trend: 1992-2015
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Global mean sea level and ocean bottom pressure

Global Mean Sea Level (cm)

—— sea level (data)
6~ —— sea level (V4r4)

—— OBP (data)
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Global mean time-series of sea level and ocean bottom
pressure (in equivalent sea level) of ECCO V4 Release 4
in comparison to observations.



Improved Representation of Sea Level Drivers

40 +

Dynamic sea level (mm)

= ECCOV4 R4
— ECCOV4 R3
— Observations

2006 2008 2010 2012 2014 2016

Steric sea level 0-2000 m (mm)

2006 2008 2010 2012 2014 2016

Barystatic sea level (mm)

2006 2008 2010 2012 2014 2016

Both ECCOv4r4 (blue) and
ECCOv4r3 (red) accurately
reproduce the observed trends in
global mean sea level (black)

R4 has significantly improved
representation of the steric and
barystatic components of sea
level.

« ECCOV4r3 under-represented
steric sea level trend and over-
represented barystatic sea
level.

« ECCOv4r4 steric and
barystatic terms are now much

closer to observations (from
Argo and GRACE)

Courtesy of Thomas Frederiske, JPL



Mean Dynamic Topography

Observations
(DTU-13)

ECCO v4




Pacific Ocean Salinity 0-2000m
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4. Example applications:
Highlighted work



ECCO state estimates (a) faithfully reproduce a large number of in
situ and satellite remote sensing ocean and sea ice observations
and (b) satisfy the laws of physics and thermodynamics.

This makes them useful for a wide range of science investigations
including:

global and regional sea level variability,
ocean T and S variability,
ocean-cryosphere interactions,
Atlantic Meridional Overturning Circulation,
carbon cycle,

biological cycles,

coastal physics,

water cycle,

geodesy/Earth rotation,

El Nino,

+many others!



ECCO at the 2019 AGU Fall Meeting

C41C-1477

The role of ocean warming in the widespread retreat of
Greenland’s marine-terminating glaciers

Michael Wood

C21D-1469

Sensitivity of submarine melting of 79N glacier to ocean

forcing
Lars Henrik Smedsrud

C13A-06

Iceberg, right ahead!: The surprising and ongoing
collapse of an East Antarctic ice shelf in response to
changes in the ocean environment

Catherine Walker

A431-3043

Variation of the surface coastal current in the marginal
sea off the west coast of Sumatra during the Pre-YMC
and YMC periods

Qoosaku Moteki

G53A-04

Improved Global Nonlinear Surface Mass Variation
Estimates from Geodetic Displacements and
Reconciliation with GRACE Data

Xiaoping Wu

A53Q-3130

Importance of Coccolithophores in the Ocean Deep
Biomass

Amos Winter

GC311-1330
Reacting CO2 and limestone to alkalize the ocean and

sequester Anthropogenic CO2
William Berelson

S33D-0608

Time Scales of Variations in Seafloor P Signals at
Subduction Zone Margins from Sims and In Situ Data
Emmanuel Soliman M Garcia

S33D-0611

Intercomparison of Ocean Models for Improving the
Detectability of Seafloor Vertical Deformations from
Ocean Bottom Pressure Observations: Applications to
Several Subduction Zones around the Pacific Ocean.
Yoichiro Dobashi

0S11D-1508

Seasonal and Interannual variability of freshwater
transport at River-Dominated Ocean Margin Systems
from 1992-2018: Results from the global ECCO2 with
real-time discharge

Yang Feng
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5. Analysis tools and tutorials

ECCO v4 Python tutorial, ecco-v4-py
Gemfaces Matlab/Octave

Xmitgcm / xgem
ECCO Summer School Resoures



Updated ECCO v4 Python Tutorial

# ECCO Version 4 Python ) )
Tutorial Docs » Welcome to the ECCO Version 4 Tutorial ©) Edit on GitHub

g docs Welcome to the ECCO Version 4 Tutorial

This website contains a set of tutorials about how to use the ECCO Central Production Version

The ECCO Ocean and Sea-lce 4 (ECCO v4) global ocean and sea-ice state estimate. The tutorials were written in Python and
State Estimate make use of the ecco_v4_py Python library, a library written specifically for loading, plotting,
ECCO v4 state estimate and analyzing ECCO v4 state estimate fields.

ocean, sea-ice, and
atmosphere fields

Additional Resources

Python and Python Packages

How to get the ECCO v4 State

Estimate The ECCO v4 state estimate is the output of a free-running simulation of a global ca. 1-degree
“stimate

configuration of the MITgcm. Prior to public release, the model output files model are
assembled into NetCDF files. If you would like to work directly with the flat binary “MDS” files
provided by the model then take a look at the xmitgcm Python package. The xgcm Python
package provides tools for operating on model output fields loaded with xmitgecm. If you wish

Tutorial Overview

The Dataset and DataArray

objects used in the ECCOv4 to analyze the MITgem model output using Matlab then we strongly recommend the extensive
Python package. set of tools provided by the gcmfaces toolbox.
A better method for loading
ECCOv4 NetCDF tile files The ecco_v4_py package used in this tutorial was inspired by both the xmitgcm package and
s f toolbox.
Loading all 13 lat-lon-cap b
NetCDF tile files at once = d
Combining multiple patasets Gettlng Starte

Saving Datasets and DataArrays
to NetCDF

The ECCO Ocean and Sea-Ice State Estimate

ECCO v4 state estimate ocean, sea-ice, and atmosphere fields
Python and Python Packages

How to get the ECCO v4 State Estimate

Tutorial Overview

Accessing and Subsetting
Variables

12117/19 http://ecco-v4-python-tutorial.readthedocs.io/ 28



http://ecco-v4-python-tutorial.readthedocs.io/

ecco _v4 py Python Package

ecco_v4_py is a Python package for reading, analyzing, and
plotting ECCO v4 state estimate fields.

New capabilities in 2019: 27]: plt.figure(tigsize=(15,6), dpi=00)
tmp_plt = ecco_ds.SSH.isel(time=1)
o GIObaI mean Sea Ievel tmp_plt = tmp_plt.where(ecco_ds.hFacC.isel(k=0) !=0)
anoma“eS ecco.plot_proj_to_latlon_grid(ecco_ds.XC, ecco_ds.YC, \
tmp_plt, \
. user_lon_0=-66,\
i G|0b8| and reglonal heat, projection_type='InterruptedGoodeHomolosine',\
plot_type = 'pcolormesh', \
salt, and volume transports shou_colorbar=True,
X=1, dy=1);
and budgets i nece e T . 54 .
plt.title('ECCO SSH [m] like never before! :)');

* Heat, salt, and volume .
transport across arbitrary L S
sections (e.g., GO-SHIP ot ~ - o i
lines, OSNAP arrays)

« Overturning stream functions

ECCO SSH [m] - like never before!

* More plotting examples

https://github.com/ECCO-GROUP/ECCOv4-py

12/17/19



gcmfaces: Matlab/Octave Toolbox

12/17/19

gcmfaces is a Matlab/Octave toolbox to
handle gridded Earth variables as sets of
connected arrays.

Its object-oriented approach allows users to
write generic, compact analysis codes that

readily become applicable to a wide variety
of grids

Natively handles the lat-lon-cap grid used in
ECCO version 4.

https://gcmfaces.readthedocs.io/en/latest/index.html

31



xmitgcm and xgcm: Python Packages

12/17/19

xmitgcm is a Python package for reading MITgcm binary MDS
files into xarray data structures

http://xmitgcm.readthedocs.org

xgcm is a Python package for working with the datasets
produced by numerical General Circulation Models (GCMs) and
similar gridded datasets that are amenable to finite

volume analysis. http://xmitgcm.readthedocs.io/en/latest/

C-grid — horizontal view C-grid — vertical view

32


http://xmitgcm.readthedocs.org/
http://xmitgcm.readthedocs.io/en/latest/

NA Jet Propulsion Laboratory ‘ ECCO

7 California Institute of Technology

OBP (data)

ird
Vard

2014 2018

Version 4 release 4, covering 1992-
2017, now available -

Latest Updates

OCEAN ECCO Town Hall at Ocean Sciences 2020 (02/20
SCIENCES 18:30-19:30)

The ECCO Consortium will host a town hall meeting at the 2020 Ocean
Sciences Meeting in San Diego, CA, on Thursday, 20 February, 18:30-19:30.
Attendees will be shown how to obtain the latest ECCO ocean state estimates
and provided instructions for calculating heat, salt, and volume budget
analyses, comparing the state estimates against observational data, and for
re-running the open-source ECCO model for additional custom investigations.
Python and Matlab computational libraries and tutorials that facilitate ECCO
analyses will be introduced.

Updated ECCO

website
https://ecco.jpl.nasa.gov



https://ecco.jpl.nasa.gov/

ersmritsigseeel | Jpdated ECCO
Latgst Product We b S | te
Ecoo-vars https://ecco.jpl.nasa.gov

Authors: Fukumori, Ichiro; Wang, Ou; Fenty, lan; Forget, Gael, Heimbach, Patrick; Ponte, Rui M

Description:

Version 4 Release 4 (V4r4), covering the period 1992-2017, represents ECCO's
latest ocean state estimate. This product is an updated edition to that described
by Forget et al. (2015, Geosci. Model Dev.), Version 4 Is the first multi-decadal
ECCO estimate that is truly global, including the Arctic Ocean. The Release 4
edition includes improvements in time-perod (1992-2017), model (e.g., sea-ice)
observations (e.g., GRACE, Aquarius), and constraints {(e.g., correlated errors)

[Image at righf] Global mean time-series of sea level and ocean bottom pressure

{in equivalent sea level) of V4r4 in comparison to observations

(o] iew . .
vervie Includes instructions

Period Jan 1992 - Dec 2017

for reproducing the

Domain Global

[] ]
Ocean S (temperature, salinty, velocity, el, bottom pressure), Fluxes (lemperature, State eStI | I l ate W Itl l

salt. volume)

Temporal Resolution Monthly, Daily, Hourly th e M I I g Cm

Data Used 1 s 0, ( ACE, Aquarius, CTD, XBT

Variable

Type of Esti

ata Format(s) NetCDF, Binary

Version Release 4

Contact Person lan Fenty, Ichiro Fukumaori, Ou Wang

Last Updated Date October 24, 2019

User Guide

of available files and ontant are summarized in a "User Gui
pr { e User Guide, in addition

folllow, apply equally 1o the present Rek:



https://ecco.jpl.nasa.gov/

Jet Propulsion Laboratory E C C O

California Institute of Technology

Publication Highlights

Ocean-induced melt triggers glacier retreat in Sverdrup Glacier

Northwest Greenland
Nov 2018
In recent decades, tidewater glaciers in Northwest Greenland have contributed

significantly 1o sea level rise but have also exhibited a ramp(ex bpdlml pmmn of
retreat that remamed unexplained. In this new study, NASA's C

Retrest Dis

the role of the ocean in mggenng the retreat of these gla.:ers. The timing of glacier
retreat coincides with the timing of increased ocean-induced melting of the ice faces
above average, which is driven by increases in ocean temperature and surface melt.
While glacier retreat s initiated by the ocean, the calving of icebergs remains the
dominant process of mass loss at the ice fronts (71%). The speed of retreat vanes

ongly with the slope of the glacier bed: fast retreats occur in deep fords exposed to
warm water and slow retreats in shallow flords with cold water. These results highlight
the dominant role of ice-ocean interactions on the mass balance of the Greenland ice
sheet

A New 20-year Ocean Climatology

Nov 2018

A new 20-year ocean cimatology has been created for ocean circulation and climate
studies based on the recent ECCO version 4 release 3 ocean state estimate. In
comparison to conventional climatologies based on observations alone, the new
ECCO ciimatology accounts for the very great inhomogeneity with which the ocean
has been observed. The new climatoiogy includes all conventional variables of a
general circulation model over the entire water column and Is consistent with the
diversity of data availabie from the global observation system. All basic convservation
rules for ocean circulation, including enthalpy and energy, are obeyed to machine
precision in the model equations

Mechanisms of the recent decadal trend of the North
Atlantic Ocean heat content

Sept 2017

The subpolar North Atlantic {SPNA) reversed trends in ocean heat content from
warming during 1994-2004 1o cooling over 2005-2015. ECCO V4r3 reveals that this
revarsal is the result of anomalous horizontal midlatitude gyre circulation acting on the
mean temperature gradient, rather than changes in overlurning circulation. Results
have implications for decadal predictability,

Updated ECCO
website

ps://ecco.jpl.nasa.qgov

Let us feature your
work!



https://ecco.jpl.nasa.gov/

ECCO Summer School May 2019

Topics Covered

1. State estimation

2. Ocean dynamics & variability

3. Ocean modeling

4. Observational oceanography: in-
situ, ARGO floats, satellites,
cryosphere

5. Climate variability

6. Decadal survey

7. Pacific, Indian, Atlantic, Arctic, and
Southern Ocean circulation

8. Tracer budgets

9. High resolution modeling

10. Physics of sea level

https://www.eccosummerschool.org/

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Air-sea fluxes & water mass

Sea ice

Global salt budgets & water cycle
Ecology & ECCO Darwin

Coupled modeling & assimilation
Ice-ocean interactions

Regional state estimates

Ocean biochemistry

Ocean mixing

Algorithmic differentiation (AD)
Adjoint sensitivities

Budgets

+ others



ECCO Summer School May 19-31 2019

https://www.eccosummerschool.org/

Lecture materials and video available

.| | Observational Oceanography II:

State Estimation in-situ Process Studies

Part 1: Basic Machinery + Goals for the next decade

Ichiro Fukumori
Jet Propulsion Laboratory, Caltech

Meghan Cronin

NOAA Pacific Marine Environmental Laboratory

With slides from Mike Patterson, Director of US CLIVAR
o l Properties of RTS Smoother

ECCO Semmer School 2019 * Friday Harbor Laboratories State X x{

The ends and means of “data assimilation’

Tracer Budgets in ECCO—Part |:

ovewlew and Some Appllcatlons )} RTS smoother algorithm defines a recursive relationship backward i1
time of smoothed model state X{+) and control ¥ =)
Patrick Heimbach their error covariances P(+) and Q(+), respectig

Oden Institute for Computational Engineering and Sciences Christopher G. Piecuch (cpiecuch@whoi.edu)
Jackson School of Geosciences
University of Texas at Austin

Elements of the recursion are results from the Kalma

Noods Hole Oceanographic Institution, Woods Hole, MA |.e.. RTS smoother Is correcting results from the Kalman f

The smoothed error covariances P(+) and Q(+) are not us:
deriving the smoothed state X(+ | and control B+ )

Estimating the Crculation and Climate of the Ocean Estimating the Circulation and Climate of the Ocean (ECCO) Sumi
httpi//ecco-group.org May 19-31, 2019 | Friday Harbor Laboratories | University of Washington

ECCO summer school 2019

Ichiro Fukumori lecturing on state
estimation at the ECCO Summer School

Physics of Sea Level

Rui M Ponte

Atmospheric and Wylronmenlal Research, Inc
Lexington, MA" & i e
S 5 s

v Tl

N

o e T 3 Ocean Modeling, part 11

. i
’ ‘4 .— —
ECCO Summer School (19-31 May 2019)
Friday. Harbor Lab, San Juan Island, WA
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6. Regional ECCO projects



The Arctic Subpolar gyre sTate Estimate (ASTE)

An Ngyuen and others, U. of Texas, Austin

A regional ocean state estimate with a focus on
the Arctic ocean and sea-ice processes

Main Features

« 2002-2017

» 1/3 degree resolution

» Improved Arctic Ocean circulation
and water mass representation

» Improved transport across Arctic
and Nordic Seas gateways

» Improved bathymetry to capture
transports through important
gateways

« Currently adding Greenland glacier

melt runoff and improving
representation of sea ice

28°C

https://web.corral.tacc.utexas.edu/OceanProjects/ASTE/



biogeachemical Southern Ocean State Estimate

' 01/ 2013
Arianne Verdy and Matthew Mazloff, SIO

A regional biogeochemical state estimate
to advance understanding of the variability
and sensitivity of ocean fertility, ocean
acidification, carbon content, and oxygen
minimum zones in the S. Ocean.

90°w

Main Features
« 2008-2012 and 2013-2018
« 1/3 degree resolution

« First ECCO family state estimate to
use Biogeochemical Argo data (pH,
nitrate, oxygen, bio-optics)

« Biogeochemical model includes B-S05E 30 m O, (umol/kg)
micronutrients, macronutrients, T ——
alkalinity, pH, carbon, & oxygen

Floats superimposed on B-SOSE

http://sose.ucsd.edu/



/. Future directions



ECCO Future Directions

Ice shelves and tidewater glaciers parameterizations

New cryosphere observations (e.g., sea ice thickness),

ice shelf basal ocean melt rates
Modeling and
Estimation New controls (e.g., time-variable ocean mixing parameters)

Ocean Biogeochemistry

Higher spatial resolution 1/3° 10-25km grid (llc270)
Online passive tracer tool

Modeling Tools

Open-source algorithmic differentiation and generic adjoint

Facing Big Data Challenges: Data distribution, analysis

Annual ECCO Meeting and Community Workshop

Community

20t year Symposium 2020

20t year Special Issue 2020
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Facing Big Data Challenges

ECCO Data Distribution // Data Volumes

ECCO v4 1Ic90 0.25Thb 1 deg, 50 levels
ECCO vb lIc270 3Th 1/3 deg, 50 levels
ECCO v6 1Ic1080 80 Tb 1/12 deg, 90 levels

« How can we efficiently distribute
ECCO products to researchers?

« How can we facilitate the scientific
analysis of ECCO products?



Facing Big Data Challenges

ECCO Reproducibility // Computational Costs

ECCO v4 [Ic90 96 CPUs 12 hr

ECCO v5 Ilc270 /87 CPUs 36 hr

ECCO v6 I[c1080 10821 CPUs 28 d (without tides)
ECCO v6 I[c1080 10821 CPUs 75d  (with tides)

* How can we ensure reproducibility for
researchers without access to large,
dedicated supercomputer resources?



Facing Big Data Challenges

« ECCOQO Data Distribution and Analysis
« ECCO Reproducibility

Data Access and the
ECCO Ocean and Ice
State Estimate

NASA's Advancing Collaborative Connections for Earth System
Science (ACCESS) Program

Advancing Collaborative Connections for Earth System Science



ECCO data distribution via PODAAC

Jet Propulsion Laboratory
California Institute of Technology

Follow Us

Announcem:

MetOp-C ASCAT Level 2 Ocean Surface Wind
Vectors 12.5-km and 25-km Datasets Release
Thursday, November 14, 2019

ABOM GHRSST Level 4 GAMSSA 28km and
RAMSSA 9km v1.0 Datasets Release
Thursday, November 7, 2019

GHRSST VIIRS L2P JPL reprocessing underway,
granule delay expected
Friday, November 1, 2019

Spotlight
Events
System Alerts

Image of the Day State Of the Ocean (SOTO)
METT N e -

ABOM GHRSST Level-4 Global Sea Surface Temperature...
November 12, 2019

| Animation of the GHRSST global foundation sea surface temperature v1.0 in the
GHRSST Data Processing Specification version 2 (GDS2)...

| Sea Surface Temperature from GHRSST Level 4 MUR v4...
October 25, 2019 s PTEE
| Animation of the global foundation sea surface temperature v4.1 from 1 June 2002 e
to 23 October 2019. The dataset was created by a team... Sea Surface Height Anomaly: SARAL and Jason- =
3 Measurements from 10-Nov-2019 to 19-Nov- A suite of tools presented through an interactive,
2019 web-based visualization front end.

More Animations »

Get PO.DAAC Updates by Email Subscribe » RSS Feed | Privacy Data Citation | Glossary About PO.DAAC | Contact
YB11CT 2



ECCO analysis portal, Data Analysis Tool

Analysis

Sea Surface Height (ECCO v4r Create analysis charts, such as a time serfes or time average. Place a pin

5 e or select an area on the map to get started. Then select a data set and
““i-’-—_ = -1.00m [ W 03-03m 01
J o

m._ 4 operation to create a chart for the selected region
[ S A l Drop Pin

Color Table: s  Default il

L Draw Box

Draw Profile Line

Select Basin

Sea Surface Height (ECCO v4r3)
Avallability: Jan 1992 - Dec 2015

Comparison Data:

No Comparison Dataset

Avallability:

st date
e ot
Operation: _T;rre Series

Create Chart

<Dec 2015>

3 2000 km




CO analysis portal, Data Analysis Tool

Analysis

Deseason Data | Plot Type: Line Trend Type: Lnear Create analysis charts, such as a time serles or time average. Place a pin
or select an area on the map to gat started. Then select a data set and

Running Masn. |. Fitar Langth (months): |3 | % Permalink operation to create 2 chart for the selected region
H«r E» -
Sea Surface Height (ECCO v4r3) (W 9 DropPin
Source: ECCO consortium (http://ecco-group.ora/)
47.3030N, 50.6818W - 58.0025N, 36.6035W D Draw Box

Dec 1991 - Nov 2015

" Draw Profile Li

Q Select Basin

-0.704
= Primary Data:
Sea Surface Height (ECCO v4r3)
c 0.746 : Avallability: Jan 1992 - Dec 2015
g -0.74 3
e Comparison Data:
4‘;.? No Comparison Dataset
@
R © _0.738 Availability:
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str dae
; Endome
0.83
- Operaton:
Create Chart
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Sea Surface Height (ECCO v4r3)

North -55;1[;
<Dec 2015> &




ECCO analysis portal

The predicted 77 time series is calculated by time integrating :math:’G_{surface fluxes} .
This time series is compared against the actual 77 time series anomaly relative to the n(t = 0).

57]: area_masked = ecco_grid.rA.where(ecco_grid.maskC.isel(k=0) == 1)

dETA_per_month_predicted_from_surf_fluxes = \

ETA_

ETA_

# pl

plt.
plt.

plt.
plt.
plt.
plt.
plt.

((G_surf_fluxes * area_masked).sum(dim=('1i"','j"','tile')) /
area_masked.sum())*secs_per_month

predicted_by_surf_fluxes = \
np.cumsum(dETA_per_month_predicted_from_surf_fluxes.values)

from_ETAN =
(ecco_monthly_snaps.ETAN * area_masked).sum(dim=('1i',"'j', 'tile')) /
area_masked.sum()

otting
figure(figsize=(14,5));

plot (dETA_per_month_predicted_from_surf_fluxes.time, \
ETA_predicted_by_surf_fluxes,'b."')

plot (ETA_from_ETAN. time.values, ETA_from_ETAN-ETA_from_ETAN[O],'r-")

grid()

ylabel('global mean $\eta$');

legend(('predicted', 'actual'));

title('s\eta(t)$ as predicted from net surface fluxes and model ETAN [m]',

fontsize=20);

n(t) as predicted from net surface fluxes and model ETAN [m]
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Online portal that allows
users to analyze ECCO
products “on the cloud”
using Jupyter Notebooks

ECCO files stored
remotely in cloud (e.g.,
AWS)

Calculations involving
ECCO datasets
performed "on the cloud’,
results (small) returned to
user.



ECCO 20" anniversary Symposium

A symposium to mark the 20t anniversary of ECCO

» Look back on the past and look ahead into
the future
« Evolution of products
« Science accomplishments
* Novel and multidisciplinary applications

> Summer 2020

» Location TBD (Probably Cambridge, MA)



ECCO Town Hall

More information, links to ECCO products

https://ecco.jpl.nasa.qov
http://eccosummerschool.orqg

http://podaac.|pl.nasa.qov/

Tutorial & Tools

http://ecco-v4-python-tutorial.readthedocs.io
http://eccov4.readthedocs.io

Getting support
mailto: ecco-support@mit.edu

52
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