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The history of the World Ocean sigma-model
(INMOM) development 1984-2009
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“Three Whales” of the INMOM

1. Time and Spatial Splitting Method by G.l. Marchuk.

Was important for 1970-1980 to solve theoretical problems of the
World Ocean circulation.

2. Special spatial approximations for the Coriolis force to implement
implicit time schemes for barotropic and baroclinic flow velocity
components.

The idea of using implicit time schemes originates from the poor
computer capacities.

3. Sigma (terrain-following) coordinates. Is popular in sea shelf
modelling, easy to programme.

Problems with spatial approximations and with the vertical physics
parameterization tuning.

The main drawback of the old version of the INMOM:
Low variability at medium spatial resolutions
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Fig. 4. Top-down: variahility of the 85H {meters) in the region (130°—180° E, 3°—45° §) from observations, INMCM-ER,

INMCM35, and INMCM4 data.

mainly contribute into the SSH variability amplitude
in the eastward direction and of about 700 km in west-
ward direction. The spatial structure of the distur-
bances is a wavy structure concentrated in the Agulhas

[ZVESTIVA, ATMOSPHERIC AND OCEANIC PHYSICS

Current. Their propagation is, apparently, similar to
propagation of Rossby waves, duning which the scale
of disturbances that move across the flow should be
large. The temporal decomposition spectrum has no
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Major goals

A. Modify as less, as possible

B. Present code revision and documentation

1. PeBW3MA YMCNEHHbIX METOA0B, PU3NYECKNX NAPaAMETPU3ALNIM N UX NPOTPAMMHOMN
peanusaynm, n oLeHKa UX COOTBETCTBUA COBPEMEHHOMY MMPOBOMY YPOBHIO
(mogenam CMIP).

2. [lpuBegeHmne nporpamMmHoOro Kkoga 610KoB oKeaHa M MOPCKOrO NibAa B COOTBETCTBME C
NPUHATbIM cTaHAapTom HaumoHanbHon M3C.

3. [lokymeHTauuAa n perucTpauma nporpamMmmHoOro Koaa.

. Model development

MapameTpusauum NoAceTo4YHbIX/NoaAPUNLTPOBbLIX GU3UYECKUX NPOLLECCOB
YckopeHue paboTbl Hanbonee 3aTPaTHbIX COCTaBAAOLWMX KOAA

HoBble peannsaunm napameTpusaumin NoaceToOUYHbIX NPOLLECCOoB.

HoBble peannsaumnm 610Ka oKeaHa.

HoBble peannsaunm 610Ka AMHAMUKU MOPCKOTo Nbaa.

Co3aaHue peayumMpoBaHHOro 6,10Ka 6UOreoXMMmnmM oKkeaHa Ana MOAEeIMPOBaHMSA
YrNepoAHOro UMKAa.
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Computational framework, documentation and
development tool

Volodin, E., et.al. Computational framework for the Earth system modelling and
the INM-CMG6 climate model implemented on its base // Russ. J. Numer. Anal.
Math. Modelling 2024, 39(6):1-135.

https://gitlab.inm.ras.ru/climate-model/inmcm60

Important to notice:

Professor Evgeniy Volodin and his team:
V. Bragina, A. Chernenkov, M. Tarasevich,
Professor Andrey Gritsun,

Professor llya Chernoy,

Dr Rostislav Fadeev.
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Summary. Still in progress:

He peann3oBaHa napameTpu3auma BUXpeBoro nepeHoca (freHT-
MakBunbsamc).

He ynanocb 3actaBuTb KOPPEKTHO paboTaTb cxemy nepeHoca CABARET
B TPEXMEPHOM CJ/ly4ae B CUTrMa-CUCTEeMEe KOOpAMHaT.

He nopenaHa KPP cxema BepTMKaibHOW TYpOyNeHTHOCTH.

He peannsoBaHa napameTpusauma CKAIOHOBOW KOHBEKLUMN.

He caenaHa pum3nyeckn peanmcTtmyHaa CXxema peyHoro CToKa.

He peannsoBaHa cxema napameTpusaummn anbbeno okeaHa.
YncneHHble cxembl A5 pacyeTa AMHAMUKKU MopcKoro nbaa (aEVP,
mEVP, DUMKA) — B npouecce.



Summary. Done:

1. [llpoBeaeHa NOAHaA PeBM3MA YNCAEHHbIX METOA0B M KOAOB Moaenen AMHaMMKM MmnpoBoro okeaHa u
MOPCKOrO N1bZla N BbIABNEHbI KY3KME MecTa», Tpebyowme yayylweHna nam nosIHOM 3aMeHbl.

2. Bnokn MunpoBoro okeaHa 1 MOPCKOro Nbaa NpuBeaeHbl B COOTBETCTBUE C TPeboBaHNAMM

KOMMYHMKaTopa (Kanaepa) HaunoHanbHOM moaenun 3emHon Cuctemol.

CoenaHa AOKYMeEHTauMA N1 pyKOBOACTBO M0OJIb30BaTeNA.

Kog nporpamm n AOKYMEHTALUUA BbIZIOXKEHbI B OTKPbITbINA A0CTY.

5. Peann3oBaH NporpamMmHbIM Mmoaynb ANA NOCTPOEHUA PA3/IMYHbBIX CETOK Ha chepe: ABYXNONAPHOM C
COXpaHeHMem reorpadumyeckoro skeatopa, u TpexnonapHon tuna NEMO-ORCA; nonb3oBaTtento
faetca cBoboaa B Bbibope nnMbo cTaHAapPTHOM CETKU U3 OrpaHMUYeHHOoro Habopa, 1Mbo nocTpoeHms
cneundunyeckon Nosib30BaTE/IbCKOM CETKMU.

6. BHeceHbl U3ameHeHUA B mogenb MMpoBOro okeaHa: U3MeHeHa cxema Nno BpemMmeHu MHTerpnpoBaHuUA
YPaBHEHUU ABUXKEHUA, peain30BaHbl Pa3/IMuHblie KBa3UMOHOTOHHbIE CXEMbI NEePEeHOCa CKANAPOB,
peann3oBaHa He/l0KanbHaa audPys3na ckanapos BAOb USOHEUTPA/IbHbIX NOBepXHocTen. HoBas
annpokcumauma cunbl Kopunonuca.

7. BHeceHbl U3MEeHeHMA B MOAEeNb MOPCKOTO /ibAa: peasin3doBaH Habop cxem nepeHoca.

8. PeanunsoBaHbl ABa 6/10Ka BMOXMMMM OKeaHa — ¢ moaenbto BFM 1 ¢ paBHOBECHOM MOAEeNbio ANS
oueHoK banaHca yrnepoga.

9. There was created the new young and qualified team.
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Coupled model. SST error (relative to WOAQ09). The old ocean
model version (Thanks to E. Volodin)
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Coupled model. SST error (relative to WOAQ9). The new ocean
model version (Thanks to E. Volodin)
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Mean sea level (cm). CORE-Il protocol
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Mean Sea Level RMS (cm). CORE-II protocol
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The change of model name - the change of

model state
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