ECCO Modeling Utilities (EMU)

“Point-and-Click” tools to analyze the ECCO model
with no need of modeling expertise.

| ToollDescription

1 Sampling Extracts time-series of user-specified quantity.

Computes model’s response to a change in user-specified
forcing (forward gradient).

Perturbation

Computes sensitivity of a user-specified quantity to
different forcing (adjoint gradient).

Adjoint

Computes convolution of user-specified adjoint gradients
with forcing (adjoint gradient decomposition).

Convolution

Computes evolution of a user-defined passive tracer and
its adjoint.

Tracer

Extracts variables and fluxes underlying the budget of a

Budget L .
& user-specified quantity




Where are the TOOIS? 1) NAS Pleiades:/nobackup/ifukumor/ECCO_tools/emu

How do you run them? 2) http://ecco.smce.nasa.gov/

3) https://github.com/ECCO-GROUP/ECCO-EIS.qgit

pfe25>source emu_adj.csh « cC @ O A ecco.smee.nasagov so% d D =

EMU Adjoint Tool

See /nobackup/ifukumor/ECCO_tools/emu/README_adj
Define objective function (OBJF; J*bar in Eq 5 of Guide) ...

First define OBJF time-period (t_start and t_g in Eq 6 of Guide) ...

Enter FIRST month of OBJF period (t_start in Eq 6 of Guide) ... (1-312)?
24

Enter LAST month of OBJF period (t_g in Eq 6 of Guide) ... (1-312)?
24

>

ECCO Perturbation Tool

The interface is under development and may therefore contain defects. A primary purpose of this product to obtain feedback on model performacne and the identification of defects.

This webpage has a corresponding Jupyter notebook with the same functionality. The notebook can be found here: https://git.mysmce. o-interface-test

The Perturbation Tool computes the gradient as differences of the state between model integrations with and without the forcing perturbation. This interface allows user to select a

particular foreing (i.e. *control’) at a specific location and time. The Perturbation Tool computes gradients for all standard state variables (salinity, temperature, etc,) at different
locations and time of the model.
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What can you do with the Tools? 1/2 aeafort sea |

Sea Level

Command Line Interface (on NAS Pleiades)

g 10 ]
Define EMU user directory Perturbation Tool ;: 0 |
pfe25>set emu=/nobackup/ifukumor/ECCO_tools/emu 0BP variation by o altimeter 1

perturbation to wind

3]

1990 1995 2000 2005 2010 2015 2020

Adjoint gradient of Arctic mean
OBP to along-bathymetry wind

1) Sampling Tool

==+" <4 Adjoint Tool
pfe25>source ${emu}/emu_samp.csh C P N O 135E
2) Perturbation Tool — B Senid k
v 45°E
pfe25>source ${emu}/emu_pert.csh Ea—CR =18 I
Perturbation Tool oK --
. Gradient check of Beaufort Sea mean = %
08f | sea level to wind at the shelf break 45°N
.. £ | <
3) Adjoint Tool £ o5 =
. 5,1 7 -30°N l
pfe25>source ${emu}/emu_adj.csh g 040 .
02f I _15°N
0ot 3

lag (months)



What can you do with the Tools? 2/2 beaufort sea sea Level CONVOIUtioN Too!

Adjoint Gradient ECCOS
Decomposition ]

Command Line Interface (on NAS Pleiades) (convolution)

Define EMU user directory

Sea Level (c
o

pfe25>set emu=/nobackup/ifukumor/ECCQO _tools/emu

A0F |

Tracer TOOI 1990 19195 20IOO 2OIOS 20I10 20I15 2020

Passive tracer in Nino3 and its adjoint

4) Convolution Tool

pfe25>source ${emu}/emu_conv.csh

Budget Tool
4 _Fﬁ " Beaufort Sea heat budget
5) Tracer Tool 3 ;
5 2fF hori | 3
pfe25>source ${emu}/emu_trc.csh <l oreone
= F from sea-ice E
S f
T of
6) BUdgEt Tool _ from atmosphe VW _
D E
pfe25>source ${emu}/em u_bud .csh 1990 1995 2000 2005 2010 2015 2020



What’s Next?

1) Implementation in the cloud,

2) Budget Tool (ocean & sea-ice),

3) Start models from arbitrary year (perturbation & adjoint),

4) Finite regional and temporal forcing perturbation,

5) Surface tracer boundary condition,

6) Tool to generate masks (T) for EMU, Y (t)= Z%Z-ri (X)v; (xt)
7) Tool to read and rewrite (map) EMU output, | X

8) Sea-ice tracer.

1) NAS Pleiades:/nobackup/ifukumor/ECCO_tools/emu

EMU is available at ... 2) http://ecco.smce.nasa.gov/
3) https://github.com/ECCO-GROUP/ECCO-EIS.git



