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Dipole Decomposition of Incompressible Flow
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Fig.1 Streamlines of the basis flow of dipole decomposition, pz = 1/2, uy = v3/2, a = 1.
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Fig.2 Vorticity distribution of the basis dipole flow, us = 1/2, py = V3/2, a = 1.
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Fig.3 Dipole decomposition of Lamb-Chaplygin dipole. Arrow shows dipole moment u;
and line segment shows length scale a. Contourlines show voriticity distribution of the
original data.
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Fig.4 Dipole decomposition of a vortex pair. Arrows show dipole moment divided by
the cube of length scale u;/a® and line segments show length scale a. Contourlines show
voriticity distribution of the original data.
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Fig.5 Dipole decomposition of double shear layers. Arrows show dipole moment divided

by the cube of length scale u;/a® and line segments show length scale a. Contourlines show
voriticity distribution of the original data.

7. FAZENFNORBA Y ICTEDNILVBFHBoNE L, HBAY OWETIZ., FEZEP.O
MFEICEVTVEYT, BNEMIMETIRZCIEFIZ, ERZEORICERZEADOHICETY
FTH, FNFNOROMEIRRTPLLSPRTNTLET,

COMTRINS p;/ad 12, TEAX —LDORKEOBIHEF L /NS OIHRET 2 BN AN v 2R L
REIEDTEEYT, EROBRICIZ. RAIDELR D ICX 2EBUHOET 28T 510, 1™ /a® D
KEZIDBBRAMD 10% LHHNEVLDIZERLTHET L, L, u/a® 2RAICERL 2%
5., HBHAE 21k o ODRBEFICEBLARIEAD T, VolIF) ., p/a* 2RAICHERT S &,
HBHI/NZ 72~tE o OB FICEB L BE2D ET,

ZENMEEILT— Y L LEBEONBFOROERE Fig5 IcRLET, WKBORKICZFD
RSB T BT E T, COZFNEAVICKAIDEENETYT, ThoDIBFOFTERT —Vid,
BIMBOREALBELRBETT, WolFH. 2 2OWMEICHREN -4 L ofEiRIc Iz, SNERERE
AL BREOTERA Y — VOB EFNELNET,

4 FL&&H

FEEMUER N2 KNSR OPIBFRNICTR L THETIIL2REL., RAEZBRLEL .
¥9, B FE— XV by, 2> TEENBRFRNEZRELE L, ZOBKICIITERTYT— L
ZRTHBASI A=Y aBEFENTHET, R, Ron-HB @iy 2 — 7Ly VEBLE
L7, oy —7Ly PEMOBEKZEEEMILL., WEBFOMNE (X,Y), EBFE—X Y by,
TR —VaRBRELE L,

BBET3REFE> T 2P DOEENL 2 RAFENEZ BT FREL. o BEFE2ERLEL



109

7o Moo, W, BRSNS 2B FRELZMEL E L,

BB T D FEAR & RIS, B EEMRERILCBE T 285 L WEBNAS2 52 3 LIS E
T Efe. TOWRTRLLIEF IR, FEEMEREDTABIZT TRIRSBBRED YA N —
PxYAR7)—RR7 MVBICERTSILBTEET,

HEHPICZRTCRNODBFIRICEFTEFETT, RELRBIL2HEFHLTVWET,

BE B

[1] H. Hasimoto, “Elementary aspects of vertex motion,” Fluid Dyn. Res. 3, 1 (1988).

[2] T.F. Buttke, “Velicity methods: Lagrangian numerical methods which preserve the Hamil-
tonian structure of incompressible fluid flow,” in Vortez Flows and Related Numerical Meth-
ods, edited by J.T.Beale et al. (Kluwer Academic Publishers, 1993) p.39.

[3] R. Cortez, “Impulse variables, vortex dipoles and applications,” ESAIM Proceedings 1, 95
(1996).

[4] D.M. Summers, “Towards an impulse-based Lagrangian model of boundary layer turbu-
lence,” Physica D 154, 287 (2001).

[5] P.S. Addison, The illustrated wavelet transform handbook, (IOP Publishing, Bristol, 2002).
( P.S. Addison, “7 = —7 L v FEBNVF Ty 7 FiB— - PEHAEER, SAAESE, 2005).

[6] M. Farge, “Wavelet transforms and their applications to turbulence,” Annu. Rev. Fluid
Mech. 24, 395 (1992).

[7] J.P. Antoine, “The 2-D wavelet transform, physical applications and generalizations,” in
Wavelet in Physics, edited by J.C. van den Berg (Cambridge Univ. Press, 1999) p.23.

[8] H. Lamb, Hydrodynamics 6th ed., (Cambridge Univesity Press, 1932).

[9] V.V. Meleshko and G.J.F. van Heijst, J. Fluid Mech. 272, 157 (1994).



