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An Approach to Climatic Hierarchy

Liu Shida Zheng Zuguang
(Peking University)(Beijing Institute of Meteorology)
Lin Zhenshan

(Nanjing University)

Abstract

In this paper, we discuss some dynamical relation between different hierarchies
in climatic systems, It is shown that the interactions between defferent hierarchies
are nonlinear, We propose an approach to the following problems.

(1) From the viewpoint of the lower hierarchy, the climatic changes are relati-
vely indeterministic, But from the viewpoint of the higher hierarchy, the climatic
changes are relatively deterministic,

(2) The lower climatic hierarchy is controled by the higher climatic hierarchy,
Conversely, thelower climatic hierarchy feeds back to the higher climatic hierarchy,

(38) The information of the lower climatic hierarchy is reduced by the higher
climatic hierarchy,

These relations can be quantitatively described by the nonlinear dynamical theory,
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T‘ 128 | 4.569891258 ‘l 3.560955891 E 0.000064633 j ,
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(3at s 321“"1 a%) (VAu+By) =—foHw—k' V(=) (5)

(5% +up 27%;'1“ Vg %) (Ve+By+ fHR) =foH w4 k' N2 — o) =k, N2z (6)

(Gt g+ g ) Ghi— )+ D fuH = Lafhe (=) = (=] (D)
HEF R un= (U 4%2) /2, V= (v14+712) /2, w K7 500hPa fhJEH A, THR 1, 2
IMFR LT Rofo AFBRRFBY, B =df/dy, MR EH M =NH/fo IF I
R N RRKSMEIFE, H s B, ke Mk, 39EREIRBARERE
KRS P RRAE BT 51 A2 R IR MR I 2R 3. J7 BB (1) R G 46 - WM BRI, A g B TEE 85 B
MU LT BETRRRAML, X
h=¢+0, Po=yy—0
1€ @ JT R A Ry J7 16 SR B 4645, T 3B BT 513 SR 3
v/ 2 cosmy, 2cosnxsin my,2sin nx sin my-+-,n, m=1,2, -
ﬁ#)'}b’ 0’ 0%k, w ?ﬂ%@%%lﬁ(ﬁﬁ 6 i,
b= B ., 0=30F, 0°=30:F,, v=—NuF, h=35F,
KA F.=+/2 cos Y, Fy =2 cos na sin Yy r=2sin nz sin v,
Fo=+/2 cos2y, Fy=2cosnwsin 2y, Fy=2sinnzsin 2y,
BH, 6)— (1) i A — 4l RHOT R
) 1
ll’A':T:_)"hOl ('-L'L""'HL) _K(l)bA_gA)
Y= —Ba (P +0:0,) ~8a" (Patpe+0+60) — Buh— K (i —05)

1B (b b +0.40) 430" (e ba-+0,0,) ~ Birw = o hps (=0, —K (1, —6,)

bomea’ (i +0x0) —ea Ghuth+0.82) -+ hox (b= O) —K (e —0,)

Yu= —R'a’ (nat-050.) —3"a" (Yrthe+6.0c) +Bafy —K (by—04)
py=R"a" (papu+t0.40:) +3'o" (Polx+0:05) — Bap

g hs (o= 00) — K (— )
o= (1480 —aOutpu—e82) —a’ (Buh— )
00K 2 =R 10 A= Bl 4 e+ Ko,
b= (1= B+00) " {[~aBoo— (1= B)alubs + [~ oonf— (L— B)alhsl,
+[=8a"0o— (1—B) oI stbo+ [ 800+ (1—B) @ Jn0l, |
+= Q=B ~0uB10u+ A=B) KO+ G hah= Phib et Ko
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