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Changes since 0.9.4.4

» Bugfixes and cleaning, more checks of of the input
removed kb.dwshift, kb.max_opd

stricter logical check of retrieval, kb calculation options, i.e.
rt.phase and rt. phase fcn (kb.phase_fcn) cannot be
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Changes since 0.9.4.4
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Bugfixes and cleaning, more checks of of the input
» removed kb.dwshift, kb.max_opd
» stricter logical check of retrieval, kb calculation options, i.e.
rt.phase and rt.phase_fcn (kb.phase_fcn) cannot be
calculated at the same time anymore.
» hbin.input -> hbin.ctl (tagged input)
> isotope.input has an option for default VMR from
reference.prf
Internally create L1 matrix for Thikonov-Phillips
regularization
LOS written out in raytrace.los
Added spectroscopy for retrieval of PAN (by Emmanual
Mahieu)
Added several new isotopes and species.
Upgraded tips (v 2017)
addition for lineshape calculation
Fix in temperature retrieval

Mathias Palm Bremen September 2020



Changes since 0.9.4.4
» Bugfixes and cleaning, more checks of of the input
» removed kb.dwshift, kb.max_opd
» stricter logical check of retrieval, kb calculation options, i.e.
rt.phase and rt.phase_fcn (kb.phase_fcn) cannot be
calculated at the same time anymore.
» hbin.input -> hbin.ctl (tagged input)
> isotope.input has an option for default VMR from
reference.prf
» Internally create L1 matrix for Thikonov-Phillips
regularization
» LOS written out in raytrace.los
Added spectroscopy for retrieval of PAN (by Emmanual
Mahieu)
» Added several new isotopes and species.
» Upgraded tips (v 2017)
» addition for lineshape calculation
>
>

v

Fix in temperature retrieval
Error calculation for arbitrary ILS
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Distribution and versioning

The distribution of Releases will be done via tar balls or zip files.
The development code is also available via github (private
repository, ask Jim Hannigan for access).

The versioning follows standard conventions: v1.0.14

major version number: essentially new program, e.g. adapted
for satellite retrievals

minor version number: new functionality, e.g. new lineshape,
continua. Major changes in input, likely not
backwards compatible

patch: bug fixes, backwards compatible with the input of
same major and minor version number.

The current version is 1.0.14.

Mathias Palm Bremen September 2020



Download and installation

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release
» sfit-core-code

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release
» sfit-core-code
» Linelist

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release
» sfit-core-code
» Linelist
» CkOpus

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release
> sfit-core-code
> Linelist
» CkOpus
> sfit4-processing-environment

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
> Linelist
» CkOpus
> sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
» Linelist
» CkOpus
» sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

The tarball SFIT4-Official-Release-1-0-14.tar.gz contains:

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
» Linelist
» CkOpus
» sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

The tarball SFIT4-Official-Release-1-0-14.tar.gz contains:
doc Extensive documentation —> read first
docs/Get_started/sfit4-quickstart.pdf as entry

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
» Linelist
» CkOpus
» sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

The tarball SFIT4-Official-Release-1-0-14.tar.gz contains:

doc Extensive documentation —> read first
docs/Get_started/sfit4-quickstart.pdf as entry
src the source code of sfit4, hbin and pspec

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
» Linelist
» CkOpus
» sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

The tarball SFIT4-Official-Release-1-0-14.tar.gz contains:

doc Extensive documentation —> read first

docs/Get_started/sfit4-quickstart.pdf as entry
src the source code of sfit4, hbin and pspec
tools auxilliary programs

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
» Linelist
» CkOpus
» sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

The tarball SFIT4-Official-Release-1-0-14.tar.gz contains:

doc Extensive documentation —> read first

docs/Get_started/sfit4-quickstart.pdf as entry
src the source code of sfit4, hbin and pspec
tools auxilliary programs

test_cases_features examples of the use of several features,
not used for NDACC

Mathias Palm Bremen September 2020



Download and installation
» https://wiki.ucar.edu/display/sfit4/ -> SFIT 4 Version 1.0.
Release

> sfit-core-code
» Linelist
» CkOpus
» sfit4-processing-environment

» https://wiki.ucar.edu/display/sfit4/ -> WACCM Data

The tarball SFIT4-Official-Release-1-0-14.tar.gz contains:

doc Extensive documentation —> read first

docs/Get_started/sfit4-quickstart.pdf as entry
src the source code of sfit4, hbin and pspec
tools auxilliary programs

test_cases_features examples of the use of several features,
not used for NDACC

test_cases NDACC examples of setups for NDACC retrieval

N species

Mathias Palm Bremen September 2020



Other data needed

Mathias Palm Bremen September 2020



Other data needed

atmospheric model contains the standard gas VMR’s for the
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Other data needed

atmospheric model contains the standard gas VMR’s for the
atmosphere. To date we recommend a special
WACCM run.

linelist The linelist is a collection of HITRAN style files.
We recommend to use the provided linelist. It is
also the linelist which is the standard for NDACC
retrievals.

IMPORTANT:

Be aware when copying of hbin.ctl, hbin.input, isotope.ctl or
reference.prf files.

The internal numbering of the species changed for higher
numbers.

Preferably use provided tools and templates.
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The lineshapes

1.

Voigt lineshape (original routine since the beginning of
sfit4)

Galatry lineshape (Soft collision model) [Gal61]

Voigt line shape with speed dependancy and line mixing
corrections

pCqSDHC lineshape [TNH13]

The standard (fw.lineshape = 0) uses lineshapes 1 and 2,

depending on the lineshape parameters given.

When choosing fw.lineshape=4 several other parameters

can be optionally added:

fw.lineshape.sdv switch on speed depency

fw.linemixing 1st order Linemixing calculated if line
parameters given.
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The tools

The tools directory contains two scripts

create_refprofile creates a valid reference profile for sfit4
version 1 from default data and data from the
WACCM run. Note some the names and numbers
of the molecules have changed in between SFIT4
versions 0.9.4.4 to 1.0.
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The tools

The tools directory contains two scripts

create_refprofile creates a valid reference profile for sfit4
version 1 from default data and data from the
WACCM run. Note some the names and numbers
of the molecules have changed in between SFIT4
versions 0.9.4.4 to 1.0.

create_testcase creates a testcases from a running directory.
Reads all the files needed for running hbin and
sfit4 and packs them into in tarball release.tgz.
This can be sent to the maintainers along with
description of the problem.
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» checks if code works and if it returns same results as the
original
» should be used
> after install
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> broad selection of testcases to check the code

» not always recommendable combination of features

» checks if code works and if it returns same results as the
original

» should be used

» after install
» after upgrade of sfit4
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sfit4 testbed

» broad selection of testcases to check the code

v

not always recommendable combination of features

» checks if code works and if it returns same resulis as the
original
» should be used

» after install

» after upgrade of sfit4

» after upgrade of computer system
» if code does not work

» after code modifications

» all output should be ok.
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sfit4 testbed

» broad selection of testcases to check the code

xmathias@mini-mp: ~(sfit-core-code-github/sfit4 test Ao _ 0O X

C2HE: FUM 0K CHI_Z_Y Ok KE 0K
Case HCL: FUM Ok CHI_Z_Y Ok kE Ok
Case CLOMOZ: RUM Ok CHI_Z_Y 0Ok KE Ok
Case HCN: RUM Ok CHI_Z_Y Ok KE Ok
Caze HMOZ: RUM Ok CHI_Z_Y OK kE Ok
Caze N20: RUM Ok CHI_Z_Y OK kE Ok
Caze NOZ: RUM Ok CHI_Z2_Y 0K kE Ok

0z: RUM 0K CHI_Z_Y 0Ok KB OK
CH4x RUM 0K CHI_Z_Y 0Ok KE 0K
CCL4: RUM 0K CHI_Z_Y 0Ok KE 0K

CH4_CELL: RUM Ok CHI_Z2_Y 0K Mo kbmatrix found
TPROFILE: RUM Ok CHI_Z2_Y OK KE OK

Mumbers of the runs are found in file Shomes/mathias/sfit-core-code—github//=fit
_testbed/results, tut

mathias@mini-np:™/sfit-core-code—github/sfitd_testhed$ [




sfit4 testbed

v

broad selection of testcases to check the code
not always recommendable combination of features

checks if code works and if it returns same results as the
original
should be used

>

>
>
>
>

after install

after upgrade of sfit4

after upgrade of computer system
if code does not work

after code modifications

all output should be ok.
More detailed output can be found in results.txt

Mathias Palm Bremen September 2020



Comparisons
Ozone

v0.9_hito8  Chi_2: 2.745835 DOFS:6.316
v1.0_hito8  Chi_2: 2.745693 DOFS:6.315
v1.0_hit16  Chi_2: 2.561871 DOFS:6.319
v1.0_atm20 Chi_2:2.382878 DOFS: 6.32
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Comparisons

Methan
Comparison of TP regularisation with smoothness constraint
internally calculated (profile.gas.regmethod=6) versus input of
S; " matrix (profile.gas.regmethod=>5)

x2 DOFS COL (10™ molec/cm?)

v0.9_hit08 0.852044 1.691 3.52770
v1.0_REG5_hit08 0.859529 1.692 3.51423
v1.0_REG6_hit08 0.859537 1.688 3.51424

— v0.9.4.4/
1004 —— V1.0_REGS5/
—— V1.0_REG6/
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N 02 Is there a difference between sfit4 v1.010 and v9.04? .... No
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Case study old vs new HNOs

HNO3 RMS of retrievals

(flter: mtime>=(2019,1,1))

000 maido/03/v3_test_mar21/HNO3 hdfj* (854/854 spectra)

.

| e > blue is old

00 Maido/03/v3/HNO3 hdf/* (854/4809 spectra) ue. IS O

S 0 red is new

5
= . [ red tested with
= o a slightly

s . e : stronger

. . ° . o . regularisation
02 s - o . . . . B . ﬂo‘
. L e v
o R 8-l - 0's e st el et Y, "'uk

» 3 )Y N )8 3
xq»ﬂp xq'@n o > xq”"m ﬁ»b_m ¥ &
® 3 » ® ®

33
o
o

ooc0. V3HNO3 heff* random/total uncer. (<20.0%) (798/4809 spectra)

0012 { --- Mean=0.008
- STD=0.002
.

0010

@0190216mh.1

Column [Emolec/cm?]




STO/TC [%]

Case study old vs new HNO3

20190227mh.2
2]e
20130227mh.2

ﬂ‘% if’ . ﬁ_?f‘

900 Maido/03/v3_test_ mar21/HNO3 hdf (854/854 spec

> rms, tc, profiles unchanged
less scatter in uncertainties (temp
fix?)

Mean and STD retrieved HNO3 profiles

(filter: mtime>=(2019,1,1))

60 T

maido/O3/v3_test_mar21/HNO3 hdf/* retrieved 854/854
maidojO3/v3_test_mar21/HNO3 hdff* apriori 854/854
maido/O3/v3/HNO3 hdf/* retrieved &54/4809
maido/O3/v3/HNO3. hdff* apriori 854/4809
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sfit4 not working?
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sfit4 not working?

» code is working well? Use sfit_testbed to check again.
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sfit4 not working?

» code is working well? Use sfit_testbed to check again.
» Check sfit4.dtl
» Check the input files

» Create a testcase using python3
tools/create_testcase/Create_testcase_repository.py
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sfit4 not working?

vvyyypy

v

code is working well? Use sfit_testbed to check again.
Check sfit4.dil
Check the input files

Create a testcase using python3
tools/create_testcase/Create_testcase_repository.py

Maintainers: https://wiki.ucar.edu/display/sfit4/ -> Contact
information. Send the mail to either one or all of them, We
will forward the mail to the right person.
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Miscellenous and Outlook

» parallelisation of sfit4 itself not foreseen
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Miscellenous and Outlook

» parallelisation of sfit4 itself not foreseen
» Qutlook: inclusion of continua in the thermal infrared
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Miscellenous and Outlook

» parallelisation of sfit4 itself not foreseen
» Qutlook: inclusion of continua in the thermal infrared

Thanks for your attention
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