
Short-term component (!"#)
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Original time series (!)    (Log-transformed)
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Long-term component (!$#)
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Seasonal component (!"%)
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Emission-related !$# (!$#&'())
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Meteorology-related !$# (!$#'&*)

1
2
3
4
5
6

X

2000 2005 2010 2015
Year

-2
-1
0
1
2

X S
T

2000 2005 2010 2015
Year

3.0

3.5

4.0

4.5

X B
L

2000 2005 2010 2015
Year

3.0

3.5

4.0

4.5

X S
N

2000 2005 2010 2015
Year

-0.3
-0.2
-0.1
0.0
0.1
0.2
0.3

X L
T

2000 2005 2010 2015
Year

-0.3
-0.2
-0.1
0.0
0.1
0.2
0.3

X L
Tm

et

2000 2005 2010 2015
Year

-0.3
-0.2
-0.1
0.0
0.1
0.2
0.3

X L
Tem

is

2000 2005 2010 2015
Year

Baseline (!+$)
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Low-pass filter (KZ(15,5) filter)

!+$ = -. /0,0 !
!"#= !− !+$

Climatological seasonal cycle of !+$ (!+$34') 
and Low-pass filter (KZ(365,3) filter)

!+$ = !+$34' + 6
!$# = -. 780,7 6
!"% = !+$ − !$#

Multiple linear regression model and 
Low-pass filter (KZ(365,3) filter)

9:#+$ = #+$, ;+$, <=+$,>"+$, "?+$
!+$ = @A + BC@C9:#+$C + 6D

!$#&'() = -. 780,7 6D

!$#'&* = !$# − !$#&'()


