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SPARC data files:

26 plev, 36 lat bins

Separate for separate
instruments

No correction/adjustment

Monthly means are
calculated only if there are
>5 profile at 5 deg.
Latitude bins



TCOM-N20: Daily global gap-free N20
profile data based using TOMCAT CTM,
Occultation Measurements

Sandip Dhomse

 N20O is an important GHG

* NOy source in the stratosphere — NOx ozone loss cycle
* Long life-time in the stratosphere ->~120 yrs

« Usage: e.g. evaluate strat. chemistry/dynamics

__ 330
« All the models have biases = parametrisations & a2

Z 320
« Satellite mea. are sporadic and cover shorter period

z o
» Machine learning model is used to correct the biases > 3 . W

construct new data 300




N20 & Ozone loss
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Satellite instrument: ACE-FTS

Expatmospheric measurement

- - ACE
me ME!JE.L.II‘E!H’IE”II__,.f & .Rﬁ
SUN Measurement2 .~ laverd . .
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ACE-FTS : SCISAT satellite (2004- present)

N20O is retrieved using 62 spectral
microwindows ranging between 829
and 2241 cm!

Occultation instruments —
30 measurements per day



Extreme-Gradient Boosting (XGBoost) -

Supervised ML

Bootst‘rap‘aggregatin% or
e

Bagging is a ensemb Models are built sequentially

- o by minimizing the errors from
meta-algorithm combining previous models while
predictions from multlﬁle- increasing (or boosting)

decision trees through a influence of high-performing
majority voting mechanism models

A\

Optimized Gradient Boosting
algorithm through parallel
processing, tree-pruning,

handling missing values and
regularization to avoid

overfitting/bias

/.

N\

\/

i\

Gradient Boostin

Decision
v N7 XU
Bagging-based algorithm
Agraphical wgngeregonly a subset of

representation of
possible solutions to
a decision based on

certain conditions

features are selected at

random to build a forest

or collection of decision
trees

employs gradien
descent algorithm to

minimize errors in

sequential models

Training: 1992-2018
) J

Evaluation: 2019-2021

Features:

« CH4, O3, N20, HCI, HNO3,
* temp.., potential vorticity
 Latitude, time, ..




Something similar to multivariate regression model
(minimise residuals but using multiple decision trees

dN20 = temp + potential vorticity + latitude + time
+ ozone+ methane + N20 + HCI+.....

dN20 = observation minus TOMCAT (about 1.2 million observation profiles)
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R2 is calculated for
30% testing data
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Evaluation:
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Comparison:
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plotted

e Black dots : ACE-FTS
 Blue: TOMCAT

* Orange: TCOM
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latitude

latitude

latitude

latitude

15

Differences between TCOM
& TOMCAT profiles for
various levels (%)

10

dN20 (%)

Can be used to identify

Inhomogeneities in
ERAS are non-uniform

-15
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Comparison with SPARC N20 Data (Hegglin et al., 2021)
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SPARC data files:
« 26 plev, 36 lat bins

« Separate for separate
instruments

* No correction/adjustment

* Monthly means are
calculated only if there
are >5 profile at 5 deg.
Latitude bins

 Drifts in MLS data are
clearly visible



Summary &Outlook

e Successfully constructed daily global gap-free N20O profile
data sets using CTM output & Obs. = biases with 20 ppb

* |deal to study changes in the stratosphere, model
evaluation, satellite retrievals algorithms,...

* XGBoost regression performs better than other machine
learning based regressions

* Twice daily (day/night) data on height and pressure level
would be available on request

e Zonal mean daily mean files are uploaded on Zenodo

* For daily 3D fields contact s.s.dhomse@I|eeds.ac.uk
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