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Spectrum of Earth’s Climate Variability
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Based on multiply sources of “pre-whitened” temperature records

Mitchell, 1976; Stocker and Mysak, 1992; Ghil, 2001; Heydt, 2021;
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Jin’s Recharge-Discharge Model
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- —woT IR : E=55iE, SERIBEES
R(t) = Ry — Ry sin( w4t + @) Jin (1997a,b); Stein et al. (2010, 2014); Jin (2021a)

T—R(t)-T+ (wy>—R(t))-T =0 Second-order differential equations
h — R(¢) - A+ w 2-h=0 with periodic coefficients

Sandberg (1964)
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(a) The autocorrelation of Nifio-3.4 SST anomalies for 1980—99 showing persistence as a function of start month. (b) numerical solutions
(c) analytical solutions of the persistence map (ACF) for A, = 1/ and w, = (21/48) month~" in the NRO model. The black circles on the
persistence map mark the lag month of maximum autocorrelation decline for different initial months.

Jin (2021a, b)
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Jin’s Recharge-Discharge Model
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R(t) == RO - Rl Sin( wlt + QD)

F(t) = Fy - M(t), M(t) = H(t — to) - H(ty + At — t)

(0, t<t, (0, t>¢ty+At
H(t_t")_{l, t >ty H(t°+At_t)_{1, t <ty+ At
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Hu et al. (2026a)
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ARREL S REAIEE GER) Mk

AT (ty + t,) = ATy (t,) + Ry AT, (t,)
= R cos(wgt, —Y) + R{M(60) cos(wpt, — P —y(6))

R, =+JCZ+C2, C,=FyAt, C, = —%FOwOAtZ, P = atan2(C,, C;)» 0 = wy(t; +ty) + @ NZETIHLAH
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(a) full-wind ACC

(b) only-wind ACC o (c) no-wind ACC
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Hu, J., H. Yang and Y. Jin, 2026a: WWB Spring barrier in ENSO — Part I: A theoretical framework. J. Climate, submitted.
Hu, J., H. Yang and Y. Jin, 2026b: WWB Spring barrier in ENSO — Part Il: Observations and Event-level attribution. J.

Climate, submitted.
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Uber Schwingungskreise mit langsam pulsierender Dampfung
(Zur Theorie des Pendelriuckkopplungsempfangers)

AH: XFRBEEkKNERRIRAELE (BT ERIREIIEEANIEILS)
EEMH: EBEEIHN (super-regenerative receiver) RIBCEMSIFHE

A. Erdelyi (1935)
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LD LRI+ [Ldt = E,R(E) = Ro + Ryp(at) (1)
R(t) dI R(O\], _ 1dE
St E ( =13 (2)
Substitute E =0,L =1,C = —,R(t) = A(t) (3) i
Get T 4 A(t) . T + (sz + A(t)) T =0 (4) Fig. 1. Resonanzkurven.

a) ¢ =5-10% §, =0, o, = 2.10¢
b) @ =5-10%, J, = 103, §, = 5.108
c) « = 10% §, = 10% §, = 5-10°
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T+A0) T+ (we?+ A1) - T=0  AErdelyi(1939)
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Define: T(t) =e ‘o2 7" -y(t)

Get: y+|[k+D(t)]-y=0 Hill equation

GW Hill (1886)

Rq

26y
w1

2
d(t) = 61\/(1)12 + 46,° cos <w1t — tan™1( ) + %cos(Zwlt)

2
When R>>1 k = _%’51 _ R

> Mathieu equation

E. Mathieu (1868)

d(t) = —k cos(2w;t)
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