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Empirical Mode Decomposition

(Huang et al., 1998)

1. FFT :
x(t) =R Zaje‘“’“ = d(o)
2. HHT :
ijwj(r)dr
x(t)=ERZ a (t)e" = H(w,t)

Can be treated as:
1. mode decomposition (like Fourier or wavelet)
2. natural filter



UV 205 nm Modes (2004-2006)
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UV 205 nm Frequencies (2004-2006)

| B — T T T T T T T T T T 004
— 04
b]
% 02| 0.02 . -
£
L TLIN TR TR . S N L . L AL T T L P 1 1 0
SONDJFMAMJJASONDJFMA -0.2 0 0.2 04 0.6 0.8
T A e e e e e I T 0.04
~ 045} [ \ ] M '
3 0.1\” | 0.02} '
g 0.05| '
d 0 T R NI NI T T T 11 0
SONDJFMAMJ JASONDJFMA -0.05 0 005 01 045 0.2 0.25
L A e e LR T 0.1 . .
3o 1oL L '
13.5d
% 0.1¢ Lo i WHJLA f'l[\ A La -\ \J_ 0.05; 1
£ 0.05 7 WV VN MI‘WV V !
TR T TN T TN SN SN TR R M A I SN Y Y S N SN SN R 0 T !
SONDJFMAMJJASONDJFMA -0.05 0 005 01 045 0.2 0.25
— T T 0.2 - . .
T 008! '
g 006 | ] 0.1} 27 d ]
S 004+ VN
0'02-| L |”| L] 0 L 1
SONDJFMAMJ JASONDJFMA 0 0.08 0.1 0.15 0.2
o 001%:1 LA B B : 01 T T T
3 §;§§: ! 0.05 i
= 002_| PR TR N (N T ST TN S A A SN N RN S RO RN |_ 0 .
SONDJFMAMJ JASONDJFMA -0.05 0 0.05 0.1 0.15

t (months) f (1/day)



EMD of O3 at 2hPa in Tropics
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EMD of T at 2 hPa Iin Tropics
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Benefits

Nonstationarity and nonlinearity are well treated
No leaks from one mode to another
27-day mode and other modes are naturally extracted

Nonlinear trend comes out as the last mode



