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•  Alterna9ve	“clean”	energy	
•  Sustainable	in	the	face	of	rapid	global	change	
•  Long	term	impacts	on	environment	
•  Human	well-being	–	priori9se	

hEp://economics.stackexchange.com/ques9ons/8635/is-malthusian-theory-of-popula9on-
growth-being-realized	



Ques9ons?	

•  Interac9ons	on	birds	in	flight	–	resident	and	
transient	

•  Popula9on	modelling	(FaW	1978)	
•  Maximising	wind	turbine	layout	efficiency	
•  Trade-offs	-	economics	
•  Rota9ng	blades	create	lia	and	aEract	birds?	
•  Collision	Risk	Modelling	
•  Alterna9ve	turbine	designs?	
•  Other	ideas?	



South	Africa	–	rapid	growth	

•  Darling	wind	farm	
(Simmons	et	al.	2011)	
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End-on-view	of	the	turbine	blade	and	“paddle”	
that	acts	as	an	air	brake	to	stop	the	turbine	
rota9ng	when	winds	become	too	strong.	
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Wind	farm	effects	

•  Bearded	Vulture	
•  Popula9on	declines	and	ex9nc9on	(Rushworth	
&	Krüger	2014;	Reid	et	al.	2015)	
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