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Temperature Field (zoomed in)
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Power Spectrum

Energy Spectrum at depth=20m
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Structure Function (1)

|AT(r;x) HT(x,,)-T(x)|, i=01,..,A-r,

!

1 A-r

S(r,q) = <|AT (r; x)|q> = E;IAT (r;x)|q.

Here, r is the lag, q is the order of the structure function

1 A-1

S(1,1) = A__l'ng(xm) - T(xi)l

S(1,1) is the mean gradient .



log, [S(r.a)]
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Structure Function (Power Law)

Depth 40m

10

S(r, q) oC J,.{(q)"

¢(q)=H(q)q,



Dimension of GIN Sea
Temperature Field

D, =2-H,.

g



Stationary

S(r,1) = const,

c()=H(1)=0.

Dy =2,



Power of the structure function S(r, 1)
and the dimension of GIN Sea
temperature field

Depth (m) |0 20 |40 | 60 80 100 | 120 | 140 | 200
C()=H; |0.11 [0.43 |047 (048 [028 [040 [056 [0.52 050
D.m 1.89 |1.57 |1.53 |152 |178 |1.60 |1.44 [1.48 [1.50




Dependence of structure function’s
power {(q) on g and depth
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Normalized Small Scale Absolute
Gradient and Running Mean

(AT @) =+ AT %),

|AT 1 x,.)‘

e(Lx,) = (AT x,)[)’

g(r;x)=— Z elLx;), i=01.,A-r.
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Singular Measure

A-r

M(r,q)= (5(1'; x,.)q) —-————Z[a(r X; )]':‘r

M(r)= (g(r;xi)) = f_—;g[e(r; x)]




Singular Measure (Power Law)
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Power of the Singular Measure

M(r,g)cr*@  g>0,
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K(0)=K(1)=0. v 190
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Characteristics of the Power of the
Singular Measure

2
d Kgq) >0,
dq

K(g)<0 onlyif O0<g<l1

Clg)=22,
qg-1

C,=C(1)=K'(1)>0,



Mean Multifractal Plane (number
representing level: 1 ~0m, ..., 9 ~200m)
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Conclusions

* (1) Chimney width is aound 3 km.

* (2) GIN Sea sublayer is nonstationary.

* (3) The structure function has multifractal
characteristics.



