Temperature dependent model of the extrisinc incubation period (EIP)

The proportion of the EIP completed daily was calculated using a model developed by Jetten & Focks (1997) modified to estimate the completion of EIP in each hour:
	

	


where
	[image: ]
	


r(Th) represents the development rate (hr−1) at temperature T (°K) at hour h, p(25°C) is the development rate (hr−1) at 25°C assuming no temperature inactivation of the critical enzyme, ΔH*A is the enthalpy of activation of the reaction that is catalyzed by the enzyme (cal/mol), ΔH*H is the enthalpy change associated with high temperature inactivation of the enzyme (cal/mol), T0.5H is the temperature (°K) where 50% of the enzyme is inactivated by high temperature, R is the universal gas constant (1.987 cal/mol/°C), and CD, represents cumulative development. The parameters were modified to match the EIP given in Focks et al. (2006), and to include a temperature of 40°C as a limit for mosquito survival (p(25°) = 0.003; ΔH*A = 13,000; ΔH*H = 110,000; T0.5H = 313) as shown in Figure A. 

[bookmark: _GoBack]Figure A. Proportion of the EIP completed per day as a function of mean daily temperature.
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As the daytime temperature range might affect development (Lambrechts et al., 2011), minimum and maximum temperature data was interpolated to obtain two hour intervals. A linear rise between 6 am and 2 pm (i.e. the time of minimum and maximum temperature, respectively) and a linear fall from 2 pm to 6 am of the following day was used. Thus r(Th) was calculated for 12 two hours’ intervals multiplied by 2 and added up.

References:
Focks D, Alexander N, Villegas E, Romero-Vivas C, Midega J, Bisset J, Morrison AC, Barrera R, Barbazan P, Sinh Nam V, Arredondo-Jiménez JI. 2006. Multicountry study of Aedes aegypti pupal productivity survey methodology: findings and recommendations. Geneva: TDR/IRM.
Jetten TH, Focks DA. 1997. Potential changes in the distribution of dengue transmission under climate warming. American Journal of Tropical Medicine and Hygiene 57: 285-297.
Lambrechts L, Paaijmans K, Fansiri T, Carrington L, Kramer L, Thomas M, Scott T. 2011. Impact of daily temperature fluctuations on dengue virus transmission by Aedes aegypti. Proceedings of the National Academy of Science USA 108:7460-7465.

0	5	7	10	15	22	26	30	32	36	38	40	45	50	8.8333367374174143E-3	1.384207258212025E-2	1.6493775923751678E-2	2.1356117909109885E-2	3.2466666500266986E-2	5.701180823703586E-2	7.7726049047161683E-2	0.10486596619631496	0.12080111198986733	0.14811286157332687	0.14244683371843014	0.10828590172739953	1.7838202821866097E-2	1.7798497141542767E-3	


image1.wmf
(

)

(

)

(

)

(

)

(

)

x1x2

hh

25C

rTpT/298e/1e

°

=+


oleObject1.bin

image2.wmf
(

)

(

)

(

)

(

)

(

)

(

)

1Ah

2H0.5Hh

xH*/R1/2981/Tand

xH*/R1/T1/T

=D-

=D-


