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f 9 Isca — nnatdhopma anst MogenMpoBaHus rnodanbHON LMpKynaumum atTMocdeps..
ig.c OuHamnyeckoe saapo GFDL*,

BepTukanbHoe pacnpepeneHve ypoeHein B Mogenu ISCA

[uccmnaTuBHbIN ¢
> BepxHas rpaHuua: auccunaTusHas (sponge layer), Bbicota BepXHew rpaHuubl cnon150 Na |

Ha yposHe 0.02 rf1a (~ 73 km).

Ctpatoctepa
»BepTtukanoHoe paspelueHue: 40 BepTukasrbHbIX YpoBHEN (18 13 HMX Bbille Tpononay3bl). Tpononayaa
» [ 0pu3oHTanbHoe cnekTpansHoe paspelieHune: T42 (lat x lon 64 x 128, 2.79°).
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*https:/www.gfdl.noaa.gov/imodel-development/

*Eortuin, J. P. F., and U. Langematz, 1994: An update on the globalozone climatology and on concurrent ozone and Temperature trends. Atmospheric Sensing and Modeling, R. P.
Santer, Ed.,International Society for Optical Engineering (SPIE Pro-ceedings, Vol. 2311), 207-216.
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Banugauua moaenu
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bonee noapobHyto nHopmaLwio 0 Banuaalum Mogen MOXHO HalTh B CTaTbe:
Sobaeva, D., Zyulyaeva, Y., & Gulev, S. (2023). ENSO and PDO Effect on Stratospheric
Dynamics in Isca Numerical Experiments. Atmosphere, 14(3), 459.
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*Kug J. S., JinF. F, An S. |. Two types of El Nifio events: cold tongue El Nifio and warm pool El Nifio //Journal of climate. — 2009. — V. 22. — Ne. 6. — PP. 1499-1515.
Trenberth K. E. The definition of EI Nino //Bulletin of the American Meteorological Society. — 1997. — V. 78. — Ne. 12. — PP. 2771-2778.



[uBepreHUnAa n ocagku

YBenumyeHHas KOHBEPreHUWMs Hag LeHTPanbHOM 4acTblo
Tuxoro okeaHa, OKpyeHHas ausepreHumen Ha yposHe 1000

rMa s AHM.

[vBepreHuMs Hag LeHTparnbHOM YacTblo TUXOro okeaHa Ha

yposHe 200 rl1a 8 SHM.

CMelLeHMe 30Hbl 0caakoB K LEHTpy Tuxoro okeaHa B OHM
BCMeA 3a CMeLLeHMeM nonoxutensHelx aHomanui Tr10.
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[uBepreHuus n ocagku 7118

a El Nifio b El Nifio Modoki

Behera S., Yamagata T. Climate dynamics of ENSO Modoki phenomena //Oxford Research Encyclopedia of
Climate Science. — 2018.
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[eonoTeHumnanbHasa Bbicota noBepxHocTy 850 rlla
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BonHbl 1 1 2: kaHOHKMYeckoe Anb-HUHLO K Anb-HUHLO Moaoku

AmnnuTyga BosHbl 2 8 9HM
bonbLlue, yem B KOH, Ha NpoTsKeHWH
BCEr0 3MHero nepuoga (aexkabpsb -

(heBparnb).

AmnnuTyga BosHbl 2 8 9HM
YMEHbLLAETCS C Aekabps no
(hesparn..

BonHa 2 B 3HM cTaumoHapHa Ha
NPOTSHKEHUM 3MMHETO Nepuoaa, B
KOH cmellaeTcs Ha 3anag Ha 58
rpagycos.

B akcnepumeHTax KSH n 3HM
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BonHbl 1+2, Boonb 60° c.Lu.
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MepuanoHanbHas KOMNOHEHTa CKOPOCTU BeTpa, ypoBeHb 200 rlla
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BepTukanbHaa komnoHeHTa notoka [namb6a, yposeHb 200 rlla

Mepuoa: 5-20 aHen nepep BCI1
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Garfinkel, C. I., Butler, A. H., Waugh, D. W., Hurwitz, M. M., and Polvani, L. M., 2012: Why might stratospheric sudden warmings occur with similar frequency in El Nifio and La Nifia
winters? J. Geophys. Res. Atmos., 117, D19
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MepuauoHanbHas komnoHeHTa notoka lNnam6a (F,), yposeHb 200 rfla

3umHui nepuog: AP
JKCNEepUMEHT o0°C.w., | 60°c.w., | 70°C.u.,
i wefe® | wifet | meic?
KOH 0.12 1.10 0.36
9HM 0.51 1.35 0.52
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CpeaHuii MepuanoHanbHbIi MOTOK BAOML 60° c.ww., 70° C.Lu. U3 TPONMUKOB TUXOro OKeaHa B YMEPEHHbIE LLMPOThI Bbille B
akcnepumenTe OHM no cpaBHeHuto ¢ akcnepumeHToM KOH Kak Ha 3uMHeM nepuoae, Tak v Ha nepuoae nepen BCIT.
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N K3H, n 3HM npuBoaaT k ocnabnexuo
nHTeHcueHocTy CI1B: Ha 40% B cnyyae KOH u
Ha 50% B cnyyae OHM.

CTaTUCTMYECKM 3HAYNMbIE PA3HWLIbI B
akcnepumenTax KOH n 3HM Habntogatotcs B
Hos10pe, Aekabpe 1 MapTe, anperne.

WUHTeHcnBHOCTL ClIB

60

MHTeHcuBHOCTL CMB
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30HaNbHOOCPEAHEHHbI 30HASbHbIN BETEP

60°c.w., 10 rMa
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YacrtoTa BCIT
6e3 yyeTta puHanbHbIX
noTenneHun
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CTpynHble TeYeHUs
[ToBTOPSIEMOCTb NPOXOXAEHUS Sapa

CTPYVHOrO TEYEHS
= S [ =Y 50 e  KOHTPOIbHbIN:
60°N < ¥ s e —— 20 Ha 3anage Tuxoro okeaHa — ogHo CT B cybTponukax,
A {
10°N T;E; ’ ; 30 Ha BOCTOKE — BbICOKAs 3MEHYUBOCTD.
KOHT. # . 20
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Be3oTeyeckas, 2024 B neyatu
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Be3oTeyeckas, 2024 B neyatu

KOHTpOnbHbIN:
Ha 3anage Tuxoro okeaHa — ogHo CT B cybTponukax,
Ha BOCTOKE — BbICOKAs 3MEHYUBOCTD.

KOH n OHM:
Ha BocToke Tuxoro okeaHa CT Habnogaetcs mexay
20° c. w. n 30° c. w. ¢ BeposaTHocTb0 30%.

16/18



[ToBTOPAEMOCTb NPOX0OXAEHMA aapa
CTPYVHOrO TEYEHS
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TponocdepHaa LMpKynAUUA
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BbiBoAbI

B akcnepumeHte OHM Habntogaetcs Gonee WMHTEHCMBHOE WM CTPYKTYPUMPOBAHHOE pacnpocTpaHeHue BOSHbI Poccbu wn3
TPOMWKOB B YMEPEHHbIE W MOMNAPHbLIE LWKUPOTHI N0 cpaBHeHuo ¢ KOH, 4to moxeT 0bbsicHATL Bonee ocnabnenHsin CMB B 9HM
no cpaBHEHMIO ¢ KOH.

[pn nokanusauum aHomanun TIO, cooTeetctBytowen KOH, B cpeaHen Tponocdepe B 3UMHWIA nepuod opMupyeTcs oaHa
BOJTHOBAs CTPYKTYpa, B TO BPEMS Kak npu nokanusauuu aHomanuit TMO, cootseTcTByOWwen IHM, Habntogaetcs ase 30HaNbHO
OPUEHTUPOBAaHHbIE BOMHOBbIE CTPYKTYpbI BOOMb 20° c.w. 1 40° c.Lu.

B ycnosusix QHM Gonee 3anagHoe nonoxeHue AMBEPreHUMU B cpefHen Tporocdepe NpuBOANUT K (DOPMUPOBAHMIO CEBEPO-
3anafHbIx BETPOB Hag MekcukaHCKMM 3anmnBoM, Toraa kak npu KOH B aToM pervoHe Habntogatotes cnabble 3anafHble BeTpa.

ObnacTb auBepreHuun B cpegHen Tponocdepe B KOH npoTarnBaetcss B aKkBatopuanbHoM Tuxom okeaHe ot 80° 3.4. Ao

180°3.4., B 70 Bpems kak B OHM oHa nokanuizoeaHa mexgy 140°-180° 3.4., 4TO COOTBETCTBYET (POPMUPOBAHUIO ABYX
BOJTHOBbIX CTPYKTYP.

Cnacnbo 3a BHMMaHue!
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Banupauusa moagenu
CTtaHaapTHOE OTKNOHEHME

NAD 30HanbHas KOMMNOHEHTA BeTpa
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B MogenbHbIX AaHHbIX: — KoHtponbHbit  ——— JRA-55
- He Bocnpoussoantca KOK' (HeoOxogumo paspelieHne B HWxHeid cTpaTtocdepe MeHblle 1kM U
napameTpusaums JOCTaTOMHO CUITbHOrO CUrHana Heoporpaduyecknx rpaBUTaLMOHHbIX BOMH) (Anstey J. A. et E.
al, 2016).
« CIl1B 6onee LueHTpMpoBaH Mo CPaBHEHWIO C AaHHbIMK JRA-55.

o

Bonee noapobHyto nHopMaLuio 0 Banuaauu Mogen MoXHO HaTh B CTaTbe:
Sobaeva, D., Zyulyaeva, Y., & Gulev, S. (2023). ENSO and PDO Effect on Stratospheric Dynamics in Isca Numerical Experiments. Atmosphere, 14(3), 459.
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EO® BepTUKanbHOM KOMNOHEHTLI noToka Mnamba Ha 100 rlla
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Intensity of the SPV

No significant influence from the PDO.

Canonical El Nifio, El Nifio Modoki, La Nifia weaken the
intensity of the SPV.

Statistically significant differences in November,
December, March in experiments CEN and ENM.

SPV is weaker in spring in ENM experiment.

100

80 1

60 1

60°N zonal mean zonal wind at 10 hPa

Control experiment
El-Nino

La-Nino

El-Nino Modoki Strong
PDO+

PDO-

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Canonical EN — CTRL

EN Modoki — CTRL

LN - CTRL
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EOF of the vertical component of the Plumb flux at 100 hPa

Canonical El Nifio El Nifio Modoki La Nifia
100°E 80°E 100°E B0°E . 100“’_E _ 80°E .
23% 120°E - ~ 1 . 27% 120 !I = 60°E

1 EOF oo,
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Vertical component of the Plumb flux at 100 hPa L2115

Canonical EIl Nifo La Nifia
© 100°E 80°E ' © 100°E 80°E
0.05 _ 0.05
0.04 0.04
0.03 0.03
r0.02 +0.02
r0.01 r0.01
,0 ’0
- The highest intensity of the vertical 001 -0.01
component is in CEN experiment. 00 002
-0.03 -0.03
. . . . . -0.04 -0.04
- Different regions of intensification: S L
: 0 -100°E 80°E 0.05 100°E 80°E 0.0
Canonical EN — eastern Siberia El Nifio Modoki
EN Modoki - eastern Siberia and north- .

west Canada near Vancouver island
LN — Labrador peninsula

[ 0-025 1 0.025

| -0.025 -0.025

-0.05 -0.05

100°W 80°W

Plumb R. A. On the three-dimensional propagation of stationary waves //Journal of Atmospheric Sciences. — 1985. — V/ 42. — Ne. 3. — PP. 217-229.



Thank you for your attention!

Are there any questions left?
Please refer to our article.
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Higher temperature anomalies over North
America (except Labrador peninsula) and
Europe in ENM experiment compared to
EN.

Lower temperature anomalies over
western part of North Atlantic ocean in
ENM experiment compared to EN.

Temperature at 1000 hPa
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Wind meridional component at 850 hPa nis

Modoki - Canonical DJF
CTRL DJF vcomp, 850 hPa vcomp anomalies, 850 hPa

100°E 80°E 100°E 80°E

« Increased wave propagation from tropics to
mid-latitudes in Modoki compared to Canonical
EN experiment.

oW —50° 100;\.'\;: 80°W
Canonical EN - CTRL DJF EN Modoki - CTRL DJF
vcomp anomalies, 850 hPa vcomp anomalies, 850 hPa
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KaHoHn4yeckoe Onb-HuHbO 3Anb-HuHBO Mopoku Jla-HuHbsa
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El Nino Modoki Fz dec, 100 hPa
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El Nino Modoki and El Nino Fz dec diff, 100 hPa
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Model validation: zonal structure

CRTL  Climate mean T DJF
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 Polar stratosphere is colder (less disturbed stratosphere)

« Jetaxis is lower (upper boundary lid)
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« No QBO (more precise vertical resolution is needed in the lower tropical stratosphere and sufficiently strong forcing by parameterized nonorographic

gravity wave drag)*

* Anstey J. A., Scinocca J. F., Keller M. Simulating the QBO in an atmospheric general circulation model: Sensitivity to resolved and parameterized forcing //Journal of the Atmospheric
Sciences. — 2016. — T. 73. = Ne. 4. — C. 1649-1665.
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Vertical component of the Plumb flux at 100 hPa

c) Fz DJF dif EN&PDO+ and EN, 100 hPa
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g) Fz DJF dif LN&PDO+ and LN, 100 hPa
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DJF vcomp anomalies at 850 hPa

DJF vcomp anomalies, DJF vcomp anomalies,
El Nino - Control, 850hPa El Nino Modoki - Control, 850hPa
100°E 80°E 100°E 80°E

100°W B0°W .
DJF'vcomp anomalies,
El Nino Modoki - El Nino, 850hPa
100°E

=




DJF temperature anomalies at 850 hPa
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60N Zonal mean Zonal wind 10hPa (mean value), NH
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