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Temperature Adjusted Time
3
������	���
����������������������������

kt
t eMM −= 0

� M0 and Mt are the initial and time t masses of the decaying material (g)

� t is time

A two-compartment form of the first-order decay model may be written as

( ) tktk
t

RL eMAeAMM −− −+= 00 1

� A is the labile fraction of the material

� kL and kR are decay constants for the labile and recalcitrant organic matter fractions (1/time)

Decay parameters are temperature dependent, however. To apply this equation under varying temperature 
conditions the following integrals must be solved

( )( ) ( ) ( )( )�−+�=
−−

t

R

t

L tdtTktdtTk

t eMAeAMM 00
ˆˆ

0

ˆˆ

0 1

� decay constants kL and kR are functions of temperature, T (K), which is in turn a function of time,   .t̂
The Arrhenius equation is often used to correct decay rates for temperature (Haug 1993, Leirós et al. 1999, 
Levenspiel 1999, Nielsen and Berthelsen, 2002).

( )( )TTT
rT

rrQkk −+= 1101
10

� where kT (1/day) is the decay rate at temperature T (K)

� kr (1/day) is the decay rate at reference temperature Tr (K)

� Q10 is the relative proportion by which kr increases after a 10 K temperature increase from the reference temperature (Q10 ≈ 2).

� Note that the decay rates are constants and can be taken outside of the integrals.
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� Numerical solutions to the integrals are easily computed. The linear model can therefore be expressed in term of 
temperature-adjusted-time, tº (days), permitting the use of a decay rate suitable for all temperatures tº (days).

Temperature adjusted time:
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• where     are ordered points in time andit̂

• Tr is a reference temperature (K)

The linear model becomes:

( ) °−°− −+= tktk
t

RL eMAeAMM 00 1
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Temperature Evolution

0

10

20

30

40

50

60

70

80

8/
3/

2
00

3 
9

:3
3

8/
4/

2
00

3 
9

:3
3

8/
5/

2
00

3 
9

:3
3

8/
6/

2
00

3 
9

:3
3

8/
7/

2
00

3 
9

:3
3

8/
8/

2
00

3 
9

:3
3

8/
9/

2
00

3 
9

:3
3

8/
1

0/
2

00
3 

9
:3

3

8/
1

1/
2

00
3 

9
:3

3

8/
1

2/
2

00
3 

9
:3

3

8/
1

3/
2

00
3 

9
:3

3

8/
1

4/
2

00
3 

9
:3

3

8/
1

5/
2

00
3 

9
:3

3

8/
1

6/
2

00
3 

9
:3

3

8/
1

7/
2

00
3 

9
:3

3

8/
1

8/
2

00
3 

9
:3

3

8/
1

9/
2

00
3 

9
:3

3

8/
2

0/
2

00
3 

9
:3

3

8/
2

1/
2

00
3 

9
:3

3

8/
2

2/
2

00
3 

9
:3

3

8/
2

3/
2

00
3 

9
:3

3

8/
2

4/
2

00
3 

9
:3

3

8/
2

5/
2

00
3 

9
:3

3

8/
2

6/
2

00
3 

9
:3

3

8/
2

7/
2

00
3 

9
:3

3

8/
2

8/
2

00
3 

9
:3

3

8/
2

9/
2

00
3 

9
:3

3

8/
3

0/
2

00
3 

9
:3

3

8/
3

1/
2

00
3 

9
:3

3

9/
1/

2
00

3 
9

:3
3

9/
2/

2
00

3 
9

:3
3

09
/0

3
/0

3

Time

T
em

pe
ra

tu
re

 
o C

GH Temperature IN Temperature LA Temperature CR Temperature

Greenhouse Incubation
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Incubator Incubation
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Laboratory Incubation
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Cold Room Incubation
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