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Table 1: Complete listing of Models in the DSS. The “Name” column give the name of the the 

model, the “Equation” column give the mathematical expression of the model, the “comment” 

column give the number of parameter of the model while the last column give the reference 

about the model. 
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





















Dt

TT

Tb
e

ek
Tm

max

*1

1
)(   6P   

55 
Hilber & logan 

2 

 






















Dt

TT

e
DT

T
Tm

max

2

2

)(   4P   

56 
Hilber & logan 

3 

 
 

  

 






















Dt

TTT

e
DTT

TT
Tm

minmax

2

min

2

min)(  6P   

57 Taylor 
  2

2

1

*)(







 


 roh

opt

T

TT

m erTm  
3P   

58 Lactin 3 



  


 )*(

*)(

TT
T

T
Max

Max

eeTm  

 

4P   
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59 
Sigmoid or 

Logistic Tbae

c
Tm

*

1

1
)(


  3P  

 

 

60 

MAIZSIM 

)(Tm = Rmax (
Tceil − T

Tceil − Topc
)((

𝑇

Topc
)

Topc
Tceil−Topc

) 

 

         

3P 

(Kim et 

al., 2012) 

61 

Enzymatic 

Response 
)(Tm =

51559240052. 𝑇. 𝑒𝑥𝑝
(
−73900
8.314.𝑇

)

1 + (𝑒𝑥𝑝(
−73900

8.314𝑇⁄ ))
(
𝑎𝑙𝑝ℎ𝑎∗(1−𝑇)

𝑇𝑜
)
 

 

 

2P  

62 

beta 

function 
)(Tm = 𝑒𝑥𝑝(𝑘). ((𝑇 − 𝑇𝑏)𝑎𝑙𝑝ℎ𝑎). ((𝑇𝑐 − 𝑇)𝑏𝑒𝑡𝑎𝑠) 

 

5P  

63 

Wang et 

Engel 

𝑚(𝑇)

=

2

(

 
 
(T − Tmin)

(
log(2)

log(
Tmax−Tmin
Topt−Tmin

)
)

)

 
 

(

 
 
(Topt − Tmin)

(
log(2)

log(
Tmax−Tmin
Topt−Tmin

)
)

)

 
 
−

(

 
 
(T − Tmin)

(
2∗log(2)

log(
Tmax−Tmin
Topt−Tmin

)
)

)

 
 

(

 
 
(Topt − Tmin)

(
2∗log(2)

log(
Tmax−Tmin
Topt−Tmin

)
)

)

 
 

  

 

3P (Wang et 

Engel, 

1998) 

 

64 

Richards 
)(Tm =

Yasym

(1 + 𝑣. 𝑒𝑥𝑝(−k.(T−Tm)))1/v
 

 

4P Richards 

(1959) 

65 

Gompertz 
)(Tm = 𝑌𝑎𝑠𝑦𝑚 ∗ 𝑒𝑥𝑝(−𝑒𝑥𝑝

(−k∗(x−Tm))) 

 

3P Gompertz 

(1825) 

66 

Beta 1 

)(Tm = Rmax ∗  (1 +
𝑇𝑚𝑎𝑥 − 𝑥

𝑇𝑚𝑎𝑥 − 𝑇𝑜𝑝𝑡
) . (

𝑇

𝑇𝑚𝑎𝑥
)
(

𝑇𝑚𝑎𝑥
𝑇𝑚𝑎𝑥−𝑇𝑜𝑝𝑡

)
 

 

3P (Yin et 

al.,2003a) 

67 

Q10 

function )(Tm = 𝑄10
(
T−Tref
10

) 

 

2P  

68 

Ratkowsky 

3 )(Tm =
(𝑇 − 𝑇𝑚𝑖𝑛)2

(𝑇𝑟𝑒𝑓 − 𝑇𝑚𝑖𝑛)2
 

 

2p Ratkowsky 

et 

al.(1982) 

69 

Beta 2 

)(Tm = 𝑅𝑚𝑎𝑥. (
Tmax − T

Tmax − Topt
) (

𝑇

𝑇𝑚𝑎𝑥
)
(

𝑇𝑚𝑎𝑥
𝑇𝑚𝑎𝑥−𝑇𝑜𝑝𝑡

)
 

 

3P (Yin et al. 

1995) 

 

70 

Bell curve 
)(Tm = Yasym. 𝑒𝑥𝑝(𝑎(T−Topt)

2+𝑏(T−Topt)3) 

 

4P  

71 

Gaussian 

function 
)(Tm = Yasym. 𝑒𝑥𝑝

(−0.5.(
T−Topt
𝑏

)
2

) 

 

3P  

72 

Beta 3 

)(Tm = Rmax.((
𝑇𝑚𝑎𝑥 − 𝑇

𝑇𝑚𝑎𝑥 − 𝑇𝑜𝑝𝑡
) ∗ ((

𝑇 − Tmin

Topt − Tmin
)
(
Topt−Tmin
𝑇𝑚𝑎𝑥−𝑇𝑜𝑝𝑡

)

)) 

 

4P (Yan et 

Hunt, 

1999) 

 

73 

Expo first 

order plus 

logistic 

)(Tm = Yo. (1 − 𝑒𝑥𝑝(𝑘𝑇)) + bT 3P Gilles and 

price 

2011) 

74 

Beta 4 

)(Tm = 𝑌𝑏 + (𝑅𝑚𝑎𝑥 − 𝑌𝑏). (1 + 
𝑇𝑚𝑎𝑥 − 𝑇

𝑇𝑚𝑎𝑥 − 𝑇𝑜𝑝𝑡
) ∗  ((

𝑇 − Tmin

Tmax − Tmin
)
(
Tmax−Tmin
𝑇𝑚𝑎𝑥−𝑇𝑜𝑝𝑡

)

) 

 

5P (Yin et al., 

2003) 

 

75 

Beta 5 

)(Tm = Rmax 
(2. Tmax − T). 𝑇

Tmax2
 

 

2P (Yin et al., 

2003) 
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76 

Beta 6 

)(Tm = Rmax 
(3. Tmax − 2. T). 𝑇2 

Tmax3
 

 

2P (Yin et al., 

2003) 

 

77 

Beta 7 

)(Tm = Rmax.(1 − (1 + (
𝑇𝑚𝑎𝑥 − 𝑇

𝑇𝑚𝑎𝑥 − 𝑇𝑜𝑝𝑡
)) ∗  ((

𝑇

𝑇𝑚𝑎𝑥
)
(

𝑇𝑚𝑎𝑥
𝑇𝑚𝑎𝑥−𝑇𝑜𝑝𝑡

)

)) 

 

3P (Yin et al., 

2009) 

 

78 

Modified 

exponential 
)(Tm = 𝑒𝑥𝑝(𝑎 + 𝑏𝑇. (1 − 0.5𝑇/𝑇𝑜𝑝𝑡)) 

 

3P (O'Connell 

1990) 

79 

Lorentzian 

3-

parameter 

)(Tm =
𝑎

(1 + (
T − Topt

𝑏
)
2

)

 
3P  

80 

Lorentzian 

4-

parameter 

  

)(Tm =
Yopt + 𝑎

(1 + (
T − Topt

𝑏
)
2

)

 

4P  

81 

Log 

normal 3-

parameter 
)(Tm = 𝑎. 𝑒𝑥𝑝

(−0.5∗(
log(

𝑇
Topt)

𝑏 )

2

)

 

 

3P  

82 

Pseudo-

voigt 4 

parameter )(Tm = 𝑎.

(

 
 
(

𝑘

1 + (
𝑇 − 𝑇𝑜𝑝𝑡

𝑏
)
2)+ (1 − 𝑘). 𝑒𝑥𝑝

(−0.5∗(
(𝑇−Topt)

𝑏
)
2

)

)

 
  

 

4P  

 

- T temperature in Degree Celcius 

- m(T) mortality at temperature T  

R= 1987 cal degree (-1) mol(-1) 


