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— The MITgcm estimation framework implementation charted in F1g. 5
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Tropical Pacific Sea Level
Difference (blue curve) and iks
reconstruction (red curve) ...

— full ecco
—adj x tau

... obkained bj convolving
ad joint semsitivities with wind
stress anomalies (Eqs. below).

H(z,y,T,7) dedy — [ H(z,y,T,7) dzdy

witp etp

Gz,y,t —T) = 8—J(t — T') from the adjoint model

T) -7'(z,y,t) dedy dt
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gcmfaces global;
grid_load([L./rund],G,DcompacdD);

if 0;
mskW=convert2gcmfaces (mygrid.LATS MASKS(100).mskWedge);
mskS=convert2gcmfaces (mygrid.LATS MASKS(100).mskSedge);
mskW(isnan(mskW) )=0;
mskS (isnan(mskS))=0;
write2file([hortth_maskM],mskW);
write2fi1e([horthlo_maskﬂ],msks);

if 0;
msk=mygrid.¥C<-30;
msk=convert2gcmfaces (msk.*mygrid.mskC(:,:,1));
msk(isnan(msk))=0;
write2fi1e([EouthBO_maskd],msk);
%
msk=ones(1,50); msk(ll:end)=0;
write2fi1e([kouthBO_maskﬂ],msk);
msk=zeros(1l,10); msk(5)=1;
write2fi1e([EouthBO_maskﬂ],msk);
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gcmfaces global;
grid_load([L./rund],G,Dcompacﬂ]);

if 0;

mskW=convert2gcmfaces (mygrid.LATS MASKS(100).mskWedge);
mskS=convert2gcmfaces (mygrid.LATS MASKS(100).mskSedge);

mskW(isnan(mskW) )=0;
mskS (isnan(mskS))=0;
writezfile([hortth_maskMD,mskW);
write2file([hortth_maskﬂ],mskS);

if 0;
msk=mygrid.¥C<-30;

msk=convert2gcmfaces (msk.*mygrid.mskC(:,:,1));

msk(isnan(msk))=0;
writerile([Eouth30_maskd],msk);
%

msk=ones(1,50); msk(ll:end)=0;
write2file(['Jsouth30_maskK'|,msk);
msk=zeros(1l,10); msk(5)=1;
write2file([houth30_maskﬂ],msk);

Streamlined Exp. Set Up

(At Run Time)
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# khkkhkhkkhkkkkhkkhkhkkhkhhkhkkhkkk*k

# ECCO cost functions
# IR SRR EEEEEEEE L E S L L&
&ECCO_COST_NML
&

# RS R R R R EEEEEEEEESESEEEES S

# ECCO generic cost functions
# khkkkhkkhkkkkhkikkhkkhkhkhhkhkhhkhkkkkkkk
&ECCO_GENCOST NML
gencost avgperiod(l) = 'step',
gencost barfile(l) = 'm boxmean theta',
gencost mask(l) = 'south30 mask',
gencost name(l) = 'south30 mean theta',
gencost_outputlevel(1l)=1,
mult gencost(l) = 1.D+07,
#
gencost avgperiod(2) = 'step',
gencost barfile(2) = 'm horflux vol',
'northl0 mask',

'northl0 flux vol',

gencost mask(2) =
gencost name(2) =
gencost outputlevel(2)=1,
mult gencost(2) = 1.,
#

Create mask of
region or transect
(e.q., using gemfaces)

Set up pkg/ecco
via data.ecco
(boxmean, horflux, eke)
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gcmfaces global;
grid_load([L./rund],G,Dcompacd]);

if

mskW=convert2gcmfaces (mygrid.LATS MASKS(100).mskWedge);
mskS=convert2gcmfaces (mygrid.LATS MASKS(100).mskSedge);
mskW(isnan(mskW) )=0;

mskS (isnan(mskS))=0;

writezfile([bortth_maskMD,mskW);
write2file([hortth_maskﬂ],mskS);

if 0;

msk=mygrid.¥C<-30;

msk=convert2gcmfaces (msk.*mygrid.mskC(:,:,1));
msk(isnan(msk))=0;
write2file([Eouth30_maskC[Lmsk);

%

msk=ones(1,50); msk(ll:end)=0;
write2file(['Jsouth30_maskK'|,msk);
msk=zeros(1l,10); msk(5)=1;
write2file([houth30_maskﬂ],msk);

Streamlined Exp. Set Up
(At Run Time)
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# khkkhkhkkhkkkkhkkhkhkkhkhhkhkkhkkk*k

# ECCO cost functions
# IR SRR EEEEEEEE L E S L L&
&ECCO_COST_NML
&

# RS R R R R EEEEEEEEESESEEEES S

# ECCO generic cost functions
# khkkkhkkhkkkkhkikkhkkhkhkhhkhkhhkhkkkkkkk
&ECCO_GENCOST NML
gencost avgperiod(l) = 'step',
gencost barfile(l) = 'm boxmean theta',
gencost mask(l) = 'south30 mask',
gencost name(l) = 'south30 mean theta',
gencost_outputlevel(1l)=1,
mult gencost(l) = 1.D+07,
#
gencost avgperiod(2) = 'step',
gencost barfile(2) = 'm horflux vol',
gencost mask(2) = 'northl0 mask',
gencost name(2) = 'northl0 flux vol',

gencost outputlevel(2)=1,

Create mask of
region or transect
(e.q., using gemfaces)

Sekb up Ft&*g/e.a‘::&:o
via daka.ecco
(boxmean, horflux, eke)
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# khkkhkhkkhkkkkhkkhkhkkhkhhkhkkhkkk*k

gcmfaces global;
grid_load([L./rund],G,Dcompacd]);

# ECCO cost functions
# IR SRR EEEEEEEE L E S L L&
&ECCO_COST_NML
&

# RS R R R R EEEEEEEEESESEEEES S

if
mskW=convert2gcmfaces (mygrid.LATS MASKS(100).mskWedge);
mskS=convert2gcmfaces (mygrid.LATS MASKS(100).mskSedge);

mskW(isnan(mskW) )=0;

# ECCO generic cost functions
# khkkkhkhkkkhkkkhkhhkkkhkkhkkkkkhkkk*k
mskS (isnan(mskS))=0;

writezfile([bortth_maskMD,mskW);
write2file([hortth_maskﬂ],mskS);

&ECCO GENCOST NML

gencost_avgperiod(l) = 'step',

gencost barfile(l) = 'm boxmean theta',
gencost mask(l) = 'south30 mask',
gencost name(l) = 'south30 mean theta',

msk=mygrid.¥C<-30; gencost_outputlevel(1l)=1,

msk=convert2gcmfaces (msk.*mygrid.mskC(:,:,1));
msk(isnan(msk))=0;
write2file([Eouth30_maskC[Lmsk);

%

msk=ones(1,50); msk(ll:end)=0;
write2file(['Jsouth30_maskK'|,msk);
msk=zeros(1l,10); msk(5)=1;
write2file([houth30_maskﬂ],msk);

gencost avgperiod(2) = 'step',
gencost barfile(2) = 'm horflux vol',

gencost mask(2) = 'northl0 mask',

R8I

gencost name(2) = 'northl0 flux vol',

gencost outputlevel(2)=1,
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Create mask of Set up pkg/ecco
region or transect via data.ecco
(e.q., using gembaces) (boxmean, horflux, etc.)
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name description

genarr2d

xx_etan initial sea surface height
xx_bottomdrag bottom drag
xx_geothermal geothermal heat flux
genarr3d

xx_theta initial potential temperature
xx_salt initial salinity

xx_kapgm GM coefficient

xx kapredi isopycnal diffusivity
xx_diffkr diapycnal diffusivity
gentim2D

xx_atemp atmospheric temperature
xx-agh atmospheric specific humidity
xx_swdown downward shortwave
xx_lwdown downward longwave
XX_precip precipitation

xx-uwind zonal wind

xx_vwind meridional wind

xx_tauu zonal wind stress

xx_tauv meridional wind stress

MIT gtm/pwg/ﬁ&rt
(daka.cbrl)
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name

description

Growing List Of Variables
(List Is Out Of Date ...)

variable name

017/11/06&

description

genarr2d
xx_etan
xx-bottomdrag
xx_-geothermal

initial sea surface height
bottom drag
geothermal heat flux

genarr3d
xx-theta
xx-salt
xx_kapgm
xx_kapredi
xx. diffkr

initial potential temperature
initial salinity

GM coefficient

isopycnal diffusivity
diapycnal diffusivity

m_eta
m_sst
m_sss

m_bp
m_siarea
m_siheff
m_sihsnow

sea surface height

sea surface temperature
sea surface salinity
bottom pressure

sea-ice area

sea-ice effective thickness
snow effective thickness

m_theta
m_salt
m_UE
m_VN

potential temperature
salinity

zonal velocity
meridional velocity

gentim2D
xx_atemp
xx-agh
xx_swdown
xx_lwdown
XX_precip
xx_uwind
xx_vwind
xXx_tauu
xXx_tauv

atmospheric temperature
atmospheric specific humidity
downward shortwave
downward longwave
precipitation

zonal wind

meridional wind

zonal wind stress

meridional wind stress

m_ustress
m_vstress
m_uwind
m_vwind
m_atemp
m_agh
m_precip
m_swdown
m_lwdown
m_wspeed

zonal wind stress

meridional wind stress

zonal wind

meridional wind

atmospheric temperature
atmospheric specific humidity
precipitation

downward shortwave
downward longwave

wind speed

m_diffkr

m_kapgm
m_kapredi
m_geothermalflux
m_bottomdrag

vertical /diapycnal diffusivity
GM diffusivity

isopycnal diffusivity
geothermal heat flux
bottom drag

MITgem/plkg/ctrl
(daka.cbrl)

MIT SCM/PR‘S/@@CO
(data.ecco)
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name

description

Growing List Of Variables
(List Is Out Of Date ...)

variable name

017/11/06&

description

genarr2d
xx_etan
xx-bottomdrag
xx_-geothermal

initial sea surface height
bottom drag
geothermal heat flux

genarr3d
xx-theta
xx-salt
xx_kapgm
xx_kapredi
xx. diffkr

initial potential temperature
initial salinity

GM coefficient

isopycnal diffusivity
diapycnal diffusivity

m_eta
m_sst
m_sss

m_bp
m_siarea
m_siheff
m_sihsnow

sea surface height

sea surface temperature
sea surface salinity
bottom pressure

sea-ice area

sea-ice effective thickness
snow effective thickness

m_theta
m_salt
m_UE
m_VN

potential temperature
salinity

zonal velocity
meridional velocity

gentim2D
xx_atemp
xx-agh
xx_swdown
xx_lwdown
XX_precip
xx_uwind
xx_vwind
xXx_tauu
xXx_tauv

atmospheric temperature
atmospheric specific humidity
downward shortwave
downward longwave
precipitation

zonal wind

meridional wind

zonal wind stress

meridional wind stress

m_ustress
m_vstress
m_uwind
m_vwind
m_atemp
m_agh
m_precip
m_swdown
m_lwdown
m_wspeed

zonal wind stress

meridional wind stress

zonal wind

meridional wind

atmospheric temperature
atmospheric specific humidity
precipitation

downward shortwave
downward longwave

wind speed

m_diffkr

m_kapgm
m_kapredi
m_geothermalflux
m_bottomdrag

vertical /diapycnal diffusivity
GM diffusivity

isopycnal diffusivity
geothermal heat flux
bottom drag

MITgem/plkg/ctrl
(daka.cbrl)

MIT SCM/PR‘S/@@CO
(data.ecco)
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/github.com/gaelforget/ECCO_v4_r2/tree/master/example_scripts

README.md

#Using cfncluster to run ECCO v4 r2

This file provides a recipe to run ECCO v4 r2 (Forget et al. 2015, 2016) using MITgcm and cfncluster. It relies on
an AWS EBS volume snapshot for providing model intputs (snap-03a927d31811042e1l at the time of writing) and
the ECCO v4 r2 github repository for providing model setup and installation scripts (see eccov4.pdf for additional
documentation). For user support, if needed, contact ecco-support@mit.edu or mitgcm-support@mit.edu. As of
2017/01/25 the latest release of this repository is:

* Recipe Location: https://qgithub.com/gaelforget/
ECCO_v4_r2/example_scrips (few simple sﬁeps)

* Estimated Cost: 0(40 US$) using spot instances

o Rationale And Proof Of Concept: Vinogradova, Shiffer,
Forqel, and Hill 2017 (hdl.handlenelt/1721.1/111608)



https://github.com/gaelforget/ECCO_v4_r2/example_scrips
http://hdl.handle.net/1721.1/111605
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/github.com/gaelforget/ECCO_v4_r2/tree/master/example_scripts

README.md

#Using cfncluster to run ECCO v4 r2

This file provides a recipe to run ECCO v4 r2 (Forget et al. 2015, 2016) usinlt relies on

an AWS EBS volume snapshot for providing model intputs (snap-03a927d31811042e1l at the time of writing) and
the ECCO v4 r2 github repository for providing model setup and installation scripts (see eccov4.pdf for additional
documentation). For user support, if needed, contact ecco-support@mit.edu or mitgcm-support@mit.edu. As of
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/github.com/gaelforget/ECCO_v4_r2/tree/master/example_scripts

README.md

#Using cfncluster to run ECCO v4 r2

This file prowdes a recipe to run ECCO v4 r2 (Forget et al. 2015, 2016) usm
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/github.com/gaelforget/ECCO_v4_r2/tree/master/example_scripts

README.md

#Using cfncluster to run ECCO v4 r2

This file prowdes a recipe to run ECCO v4 r2 (Forget et al. 2015, 2016) usm
; 42eI)at the time of wntmg) and

documentation). For user support, if needed, contact ecco-support@mit.edu or mitgcm- support@mlt edu. As of
2017/01/25 the latest release of this repository is:

* Recipe Location: https://qgithub.com/gaelforget/
ECCO_v4_r2/example_scrips (few simple sEeps)

* Estimated Cost: 0(40 US$) using spot instances

o Rationale And Proof Of Concept: Vinogradova, Shiffer,
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* Instance ID

i-05b62ae636de0e06¢c
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Compute i-0157610015844f947
Compute i-068dfcf291edf86d6
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CPU Utilization (Percent) Disk Reads (Byies)
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0
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1
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0.5
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Running ECCO Via Cloud

(AWS Look And Feel)
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t2.micro
m4 .large
c4.4xlarge
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c4.4xlarge
c4.4xlarge
c4 4xlarge

c4.4xlarge

20:00

Availability Zone ~

us-east-ic
us-east-1b
us-east-1b
us-east-1b
us-east-1b
us-east-1b
us-east-1b

us-east-1b

Instance State ~

@ running
& running
&) running
& running
@ running
& running
@ running

& running

Status Checks ~

2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...

2017/11/0&

Alarm Status

None
None
None
None
None
None
None

None
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75 £
- 0.5
a0
5 0.25
e} 23 23

20:00

2

Availability Zone ~
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2017/11/0&
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None

None
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Instance State ~
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& running
&) running
& running
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2017/11/0&
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2/2 checks ...
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Grael Forget

» Instance ID + Instance Type ~ Availability Zone -~ Instance State - Status Checks -~ Alarm Status

i-05b62ae636defel6c  t2.micro

i-04a656ec612e91ef3

CPU Utilization (Percent)

125
100
75
50
25

Disk Write Operations (Operations)

1
0.75
0.5
0.25

0

Master

Compute
Compute i-068dfcf291edf86d6
Compute
Compute i-Oacbfce1fc97fd4dde
Compute i-Ocdf1656a88a0eb2

Compute

Disk Reads (Byies)

i-0157610015844f947

i-0abdaa2ab7fde3970

7

i-0eaB878c8d152a2780

mé4.large

cd.4xlarge
c4.4xlarge
c4.4xlarge
c4.4xlarge
c4 4xlarge

c4.4xlarge

us-east-ic
us-east-1b
us-east-1b
us-east-1b
us-east-1b
us-east-1b
us-east-1b

us-east-1b

@ running
& running

running
running
running
running
running

running

[ec2-user@ip-172-31-6-79 shared]$ 1ls -1ltr

~rW-rw-r--
-rW-rw-r--
-rW-rw-r--

1/23

16:00

Network In (Bytes)

5,000,000.000

123

20:00

AWS console

4,000,000,000 W
3,000,000.000
2,000,000.000
1,000,000,000
0

1723
16:00

-PW-PrW-r--
~PW-PrW-r--
~rW-rw-r--
~rW-Irw-r--
~rW-IrW-r--
~-rW-rw-r--
~rW-rw-r--

1/23

20:00

1 ec2-user
ecz2-user
ecZ2-user
ecz2-user
eczZz-user
ecZ-user
ecz2-user
ecz2-user
ecz2-user
ecz2-user

O o S S S S S )

eczZ-user
ec2-user
ecZ2-user
ecz2-user
ecZ-user
ecZ-user
ecz2-user
ecZ-user
ecz-user
ecz2-user

421200
158
421200
158
421200
158
421200
158
421200
158

¢ 666 666 6 ¢ OC

2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...
2/2 checks ...

None
None

None

mdtdiff_raw.data
mdtdiff_raw.meta
mdtdiff_smooth.data
mdtdiff_smooth.meta
slaZmodel_raw.data
slaZmodel_raw.meta

slaZmodel_smooth.data
slaZmodel_smooth.meta

misfits_mdt.data
misfits_mdt.meta

One 0Of The Compute Nodes
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o Ad joint Techmatogv + ECCO v4 framework + Cloud
Services — boundless possibilities

° Next? Web Browser Interface? Apply To LLC43207
Extend Cloud Recipes To Full State Estimation
Workflow? ...

o Updated pkg/ecco & ctrl Documentation: Ftease r@fer to
chapter ¥ in MITgem manual (http://mitgem.org/)

¢ For Additional User Support: F:L@.&se contact ecco-

support@mit.edu or mitgem-support@mitgem.org



http://mitgcm.org/
http://mailman.mit.edu/mailman/listinfo/ecco-support
http://mitgcm.org/mailman/listinfo/mitgcm-support

