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Tectonics, Climate and Evolution
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Trauth et al., Science 2005 and follow-up publications
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The FFT of a Fluctuating Climate



SUBRUUTINE fouri(dale un,isiga)

INTEGER igign,nn

AEAL deta(2enn)
Replaces data(1:2%nn) by iss discrets Faurier transform, £ 121gn s input a5 1; or replaces
datal(l:2+nn) by an times its inverse diserete Fourier transform, if isign & input as 1,
data is 3 complex amray of kength nn or, equivalently, a real array of length 2*nn. nn
MUST be an integer power of 2 [this s not checked for!).

INTEGER 1,1i2tap,j,n,mmax,n

REAL tempi,tempr

DOURLE PARCTSTON theta,wi,wpi wpr,wr,w=onp Double precision far the trigonomes-
n=2*nn ric recurrences.
J=1
do . i-1,0,2 This 5 the bit-reversal section of the routine.
Sf(j.gt.i)then
tempredatalj) Exchange Lhe Lwo complex numbers.
tenpi=data(j+1)
data(j)=datali’
data(j+l)=data(i+l)
data(i)~tompr
data(1+1)=tampi
endid
m=n/2
1 i ((w.ge.2).aed, (j.gr.o)) shen
j=jom
n=w/2
gota 1
endis
j=gem
enddon
rmax=2 Here begins the Danielsan-lznczas section of the routine,
2  1f (n.gl.cmex) then Quter loop executed loga an times.,
iatep=2smmax
Laela<6. 285313553071 7950d0/ (isigatamax) Initialize for the trigonometric recur-
vpr=—2.40vein (D.Gd0+theta) ¢42 rence,
vei=saal{theta)
vr=1.,40
vi=C,d0
do 3 w=1,0max,2 Here are the tyo nested inner loops
dow l-x,n,ietep
j=itrmax Tris i the Danielson<Lanczox formula:

senpr=sngl(wrltdata(jl-ongl(wil+data(j+1)
sexpi=sagl(wri*data(j+i)+angl (wi)=daca(])
date())-data(i)-teapr
dete(j+l)=data(i+l)-tempi
data(i)=data(i)+tempr
dete(itl)=deta(i+l)ttenpi
andde 2
vtenp=4r Trigenomeatric racumenca,
WI=VY EWpr-widwpldwy
wi=yisypriwtarp*wpi+wi
caddo 1
amax=ixtep
gota 2 Not yet done,
and1t All dane,
return
ZND

Press et al. (1992) Numerical Recipes in FORTRAN, 2nd Edition



Y = £ft(X);

MATLAB 3.5 (1990)



Y fft (X);

MATLAB 3.5 (1990)






Terr Flux
(9 cm2 kyr'1)

Two-5tep Intensification of Walker Circulation Termination of Permanent El Nifio
at 1.6 and 2.2 Ma at 34 Ma

(A) Dust Flux

|
Breakpoint 1.9+0.2 Ma
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Data from deMenocal 1995; reanalyzed by Trauth et al,, QSR 2009; Donges et al., PNAS 201 |; Berner et al., in preparation
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Hyperspectral Imaging of Lake Sediments

Fe3*-O bounds of Chew Bahir Sediment Core CB-03
HySpex 560 nm of 300-360 cm, 200—260 cm, 20—-80 cm core depth (bottom to top)

Schidrman, Foerster et al,, in preparation



Quantification of Charcoal in Lake Sediments

Trauth, MATLAB Recipes for Earth Sciences, 4th Edition, 2015



Counting Pollen using the Hough Transform

e 6 WS eNe 0 Vi e0 0@ PN
.',f;%m 9*.‘@;“«3{ ‘?‘»v a ‘.5,0.-.0 D,;-g-
*9e \."t?‘.ﬁ@-vgs,O;; o -
1201020/ 09 s 7o )10
OOROAFOS ALY ¢

Trauth, MATLAB Recipes for Earth Sciences, 4th Edition, 2015
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Unmixing Sediment Composition from Sat Images

Fosiban at 1123 h P :
Ya =800 . 7{{'\ L‘VQ
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Ebert, Riedl, Trauth, unpublished results



Data Analysis Books with MATLAB



Martin H. Trauth
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Elisabeth Sillmann | iv

Collecting, Processmg
and Presenting

Geoscientific

Information

MATLAB® and Design Recipes
for Earth Sciences

Second Edition

EXTRAS ONLINE @) Springer

Martin H. Trauth 7

MATLAB® Reapes
for Earth Sciences

Fifth Edition
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