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Appendix 1 
Model fit details 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A1. Functional forms for model 1 (parameterised with body weight and population size) and 

model 2 (parameterised with body weight, population size and the NAO). Functions were evaluated 

at mean sheep density between 1986 and 1996 (393 sheep) and the mean NAO value for this period 

(NAO index of 0.9943368). Residual plots for model 2 are also shown. 

 

 

Figure A1 shows the functional forms of two nested integral projection models. Figure A1 displays 

the data to which the functions were fitted with the generalized linear models for each function 

a) b) 

c) d) 
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represented as a line in the plot. Residual plots are also included for the development and 

inheritance functions (Fig. A1c and A1d), demonstrating that the residuals are normally distributed. 

The IPM used in this study (model 2) shows an almost identical fit to model 1, which was discussed 

in Coulson (2012).   

In addition to plotting the fit of our model to the data, it has also been compared to a model 

1 using the AIC. This allowed us to assess whether the addition of the NAO improved the fit of the 

model. Table A1 shows the AIC values for each of the functions used to build our integral 

projection model.  

 

 

Table A1. AIC and delta AIC (∆𝒊= 𝐴𝐼𝐶! − 𝐴𝐼𝐶!"#)  values for each function used to build the IPM.  

Survival 
Model AIC ∆! 

Model1 1263.3 113.9 

Model2 1149.4 0 

Recruitment 

Model AIC ∆! 

Model1 1545 4.7 

Model2 1540.3 0 

Development average 

Model AIC ∆! 

Model1 2669 8.3 

Model2 2660.7 0 

Development variance 

Model AIC ∆! 

Model1 4493.426 18.81 

Model2 4474.616 0 

Inheritance average 

Model AIC ∆! 

Model1 1088.752 0 

Model2 1090.269 1.517 

Inheritance variance 

Model AIC ∆! 

Model1 1656.803 2.701 

Model2 1654.102 0 
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Table A1 demonstrates that for all functions except the inheritance average, there was substantial 

evidence that our model (model 2) fitted the data better than model 1 (∆𝒊 > 2). For the inheritance 

average function, although model 1 has a lower AIC value, the ∆𝒊 is less than 2, indicating there is 

no substantial difference in the support for the models. Therefore, the inclusion of the NAO did not 

decrease the fit of the model for any of the functions and improved the fit for the majority of the 

functions.   

 

 

 

 

 

Appendix 2 
Parameter values for the integral projection model 
 

 

Table A2. The parameter values for each function of the IPM. 
 
 

 

 

 

 

 

 

 

 
 

Function 
Parameter 
value for 
intercept 

Parameter 
value for 

body weight 
slope 

Parameter 
value for 

population 
size slope 

Parameter 
value for 

NAO 

survival 
 0.3715046 0.1970419 -0.0046087 -0.6487134 

recruitment 
 -1.8087575 0.1090386 -0.0029116 -0.1078978 

development 
average 10.692663 0.6012822 -0.0028704 0.1570569 

development 
variance 5.501530 -0.014764 -0.005600 0.536865 

inheritance 
average 9.875938 0.252177 -0.007078 0.073665 

inheritance 
variance 8.275 -0.08911 0.00003158 -0.4156 


