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4l CxemMa OBEpXHOCTHOM HUPKYIISAIUH
g ‘lnoHckoro Mops B ceHTs10pe 1993r.

(Iaazoypr AWM. u ap., 1998r.)




AHTULIMKITIOHNYECKNE BUXPU BAOJb
nobepexbs [NpUMOPCKOro Kpas

CxeMa NoOBEPXHOCTHOW LMPKYNSaLUmnmn AnoHCKoro Mops B ceHTs6pe 1993 .
(T'mH36ypr A.N. v ap., 1998 r.)




OcHoBHadA HeJdb Pad0ThI — MOKA3aTh 0COOCHHOCTH BUXPEBOW TUHAMMKH HA/
KOHTHHEHTAJIbHBIM CKJIOHOM SIMOHCKOIi KOTJIOBHHBI (CeBepo-3aMaaHoii YacTH
SinoHckoro Mopsi) u meabgom [IpuMopbs, HCHOab3YS -

- cinytaukoBbie HaOmoaeHns (NOAA, MODIS, Landsat-5, UKinanazonsl) u

- YUCJICHHYIO KBa3HU-N30IMUKHUYCCKYIO (CIIOMCTYIO) MOJICIh MUPKYIISIIIUNA MOPS B
Z-cucTeMe KOOPAUHAT ¢ TPAaHUYHBIM YCIIOBUEM CBOOOIHOMN TOBEPXHOCTH IS
ypoBHS Mopsi. Moaens pa3padorana H.b. [llanupo u 3.H. Muxaiimosoii (2001)s
MopckoM rugpoduzndeckoM HHCTUTYTE (T. CeBacTOIOIb).

[Tporpamma mozaenu ycosepuieHcTBoBaHa O.0. TpyCeHKOBOM € IETBIO OBICTPOTO
IPUMEHEHUS JIJIs JIIOOBIX MOPCKHUX aKBATOPUM M aJlaliTUPOBAaHA JIJIs YCIOBUI

Snmonckoro mops (2003, 2005).

The coefficients of quasi-isopycnal

by-harmonic viscosity 0.8x10**16 sm4/s ;

harmonic viscosity 0.2x10**6 sm2/s, used only hixar coast;
diffusion of heat/ salt are 0.5x 10**5 sm2/s,

bottom friction is 0.001
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AVHRR NOAA IR image
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Budyansky, Ponomarev, Fyman,
Uleysky, Prants. Lagrangian approach
chaotic transport and mixing in the Jap
Sea. "Topics on Chaotic Systems,
Selected Papers from CHAOS 2010
Int. Conf.". Singapore: World Scientific
P. 2011.



TpaexkTopun 4acTull, NOCTYNAIINX KAXKIYI0 MUHYTY Y CEBEPO-3aIaJHOM OTKPBITOM I'PAHULIBI
obsactu, nociae 5, 10, 14, 31, 4@ 45 cyTok MHTErpUpPOBAHUS MOJACITU

Budyansky, Ponomarev, Fyman,
Uleysky, Prants. Lagrangian
approach to chaotic transport and
mixing in the Japan Sea. "Topics
on Chaotic Systems, Selected
Papers from CHAOS 2010

Int. Conf.". Singapore: World
Scientific. P. 2011.

CHHONTHYECKUE BUXPHU CMEIIAIOTCS
BJIOJIb CKJIOHA BHU3 10 TCUCHUIO CO
CKOPOCTBIO 0K0JI0 2-3cMm/c,
MEHBIIEN CPEIHEN CKOPOCTH
[TpuMopckoro TeueHus,
cocTaBlIsronIel B cpeadem 8-15m/c,
B cTpyuHBIX TedeHusx 20 — 30cm/c




AVHRR NOAA 2008-08-03
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AVHRR NOAA 2008-09-10




AVHRR NOAA 2008-09-13




AVHRR NOAA 2008-09-18




152°E 1.54°E
I I

MODIS Aqua
UK kaHan N231 10,78-11,28 pm
29 ceHTAOPA 2007 04:25 .

136°E
AHTUUMKNOHNYECKME BUXpU BAONb Mobepexbs [MpuMopckoro Kpas Ha WMK-nsobpakeHun, nosyyeHHOM
cnekTpopaanoMeTpom MODIS co cnyTHMka Aqua 29 ceHTsa6psa 2007 r. B 04:25 Mp. CTpenkaMu nokasaHbl BeKTopa

MOBEPXHOCTHbIX TEYEHWA, MOCTPOEHHbIE MO nape u3obpaxeHnn MODIS 3a 28
Ckopoctu coctasnstot 0,1-0,2 m/c.

n 29 ceHTa6ps.



152°E 1.54°E
I I

MODIS Aqua
UK kaHan N231 10,78-11,28 pm
29 ceHTAOPA 2007 04:25 .

AHTUUMKIOHMYECKME BUXpU BOONb Nobepexbss [lpuMopckoro kpas Ha WK-nsobpaxkeHun,
nony4yeHHoM cnektpopaanometTpom MODIS co cnyTHuka Aqua 29 ceHTsa6ps 2007 r. B 04:25 Ip.




Landsat-7 14 ceHTs6ps 2008 r. 01:33 Ip. -
Landsat-5 29 ceHTa6psa 2007 r. 01:31 Ip. '




152°E 1.54°E
I I

MODIS Aqua
UK kaHan N231 10,78-11,28 pm
29 ceHTAOPA 2010 03:35 p.

NK-n3o0bparkeHne, nony4vyeHHoe crnektpopaamomeTpoM MODIS co cnyTHmka Aqua
29 ceHTa6psa 2010 r. B 03:35 I'p.




152°E 1.54°E T36°E
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MODIS Terra
UK kaHan N231 10,78-11,28 pm
29 ceHTAOPA 2009 02:25 .

NK-n3o0bparkeHne, nony4vyeHHoe crnekTpopaamomeTpoM MODIS co cnyTHuka Terra
29 ceHTa6psa 2009 r. B 02:25 I'p.
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CpenHecyTo4HbIN BeTEp Ha CTaHumu PyaHas MpuctaHb B ceHTa6pe 2007-2010 r.r.




OCHOBHBIE BbIBOJbI, ITIOJYYCHHBIC IIO CIIYTHHKOBBIM JdHHbBIM H B
YHUCJICHHBIX 3KCIICPUMECHTAX C MOACIIBIO TUPKYJIALIUN.

- QHTULUMKIIOHNYECKME CUHOMTUYECKNE BUXPU C XapakTepHbIM MacwTabom oT 30 go 50
KM (POpMUpPYIOTCS B panoHe [pMMOPCKOro TeYeHUs Hag KPYTbiM KOHTMHEHTasIbHbIM
CK/TOHOM SAMNOHCKOW KOT/IOBMHbI B PavOHE, FAE CKIOH rPaHUYMT C Y3KMM Lienbgom
[MpnMopb4;

-3TU BUXPU NepeMeLLaoTcs CO CKOPOCTbI OKOMO 2-3 CM/C BHM3 MO TEYEHUID, CpeaHss
CKOPOCTb KOTOPOro 3aMeTHO Bbille 1 coctaBnseT 8-10 cMm/c;

- LleHTpaNbHble YaCcTU BUXPEN PacrosioXXeHa HEMOCPEACTBEHHO HaJ KPOMKOW Lwenbda
B panoHe n3obatbl 200M;

-nepemMewlarmmeca  BAOb CK/IOHA aAHTUUUKIIOHUYECKUE BUXPU, KaK TpaBuo,
ABNAKOTCA B3dMMOCBA3dHHBIMWU  OPraHN30BaHHbLIMW  CTPYKTYPaMnh C BPEMEHHBLIM
MacluTabom nopsaaKa AECATKOB CYTOK U MECdLa,

- Ha nepudepnn  aHTULIMKIOHUMYECKUX BUXPEW 0Opa3yloTCid  KOPOTKOXUBYLLME
LIMKIIOHMYECKNE BUXPU CyBCMHOMTMYECKOro MaclliTaba C XapaKTEPHbIM BPEMEHHbIM
MaclITaboM nopsiaka HECKOSIbKMX CYTOK;

- Ha nepudepnn BUXPEN WMMEET MECTO anBeIMHI, Hauboniee BbIpaXKEHHbIM Haa
KPOMKOW Lenbda Mexay BUXPSIMU U Ha LLenboe.




3aKJII0OUEHUE

[lomydeHHBIE XapaKTEpHbIE OCOOCHHOCTH IMEPEMENIAIIMXCSI BAOJIb CKJIOHA
YHOOPAIOYEHHBIX AHTULMKIOHUYECKUX BUXPEU IIO3BOJIAIOT MNPEIANOJIOKUTD,
4yTO MX MpUpPOJa CBsA3aHa C OapokiIMHHBIMKH BojHamMu KenbBuHa
TCHEPUPYEMbIMU BHEIIHUMHU BO3MYIICHUSIMU MPHU OJIArONPUYTHBIX YCIOBHUSIX.

OTCYTCTBI/IC YHOPAJOUYCHHBIX IICPCMCHIAIOIIMNXCS CKIIOHOBBIX BHXpCfI B KOHIIC

neTHero ce3oHa B oraeibHbie rogsl (2009, 2010)B03M0KHO 00YCIIOBICHO
OClIa0JICHMEM  I0KHOM M ILICHTPAJbHOM  SY€EK  CyOaApKTHUUYECKOTO
[IUKJIOHUYECKOT0 KPyroBOPOTA.

IlocnenHee B CBOIO OYepeAb MOXKET ObITh BBI3BAHO OCJIA0JICHHEM
OapoKIMHHBIX  A3G@PEKTOB W NIPEANICCTBYIONIEH  IUKIOHHMYSCKOU
3aBUXPEHHOCTH HANPSKEHUS TPEHHUS BeTpa B MaclITa0e OTMEUYEHHBIX SYEEK
KpYTrOBOpPOTA.
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Comparison between wind strecurle in central Japan/East Sea iNakhodki - Naoetsi cable
(JASC) observation of volume transport (blue cutvedgh the central Japan/East Sea.
(Dyakova, Palshin, Ponomarev, Ostrovskii 2005).

Wind press curl, 450 - 140 days harmonics Zonal component of wind (70 < T < 140)
Jasc, 450 - 140 days harmonics = Jasc data (70 < T < 140)
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MHI Ocean Circulation Model

The MHI model is the 3D primitive equation layemaddel with free surface boundary condition.

h(x,y,t)=C(x.y.t - T
(X,y,0)=GX,y.0) W)

The assumption of a layered model is that the sea consists of
layers of variable thickness:

where:

h.i ( X ] }"1 t ‘-'

with governing equations integrated vertically withinday. The
specific feature of the MHI model is that not only layer #mess

but also temperature, salinity and density (buoyancyg ar
functions of both time and horizontal coordinates:

The layers are kept stable by employigriori set “base”
stratification which constrains density variations:




Equations

1) Momentum equations:

2) Governing equation of temperature:
3) Governing equation of salinity:

4) Continuity equation:

5) Integral continuity equation:

6) Turbulent kinetic energy equation

7) Equation of sea water state



Boundary condition

1) For momentum equations:

In the internal layers:
On the surface:
On the bottom: Where:

2) For governing equation of temperature:

In the internal layers:
On the surface:
On the bottom:

3) For governing equation of temperature:

In the internal layers:
On the surface:

On the bottom:




The input external meteorological data includes diloess, surface air
temperature, relative humidity, wind stress, shortevsslar radiation, and near
surface wind speed from the daily NCEP NCAR reanslglata (National Centers
for Environmental Prediction, USA) from 1980 to B0@ll input data are daily
averaged for the period from the 1980 to 2005.

Initial layer thickness, temperature and salinitytrébsition is based on data
collected in frame of the International Joint JEBj&Ct during the summer cruises
of R/V “Roger Revelle” and “Professor Khromov”, JuAagust 1999.

The model domain covers the north-western part ofnd§pea adjacent to the
Primorye continental coast. We set 10 quasi-isopycgal$aand horizontal grid
size of 2.5 km and time step 3min.




