
Using GIS to Find Critical Habitatat Risk From Light Pollution
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 GIS ca n b e  us e d to ide ntify ha b itats which m ay b e  within or
 proxim a te  to a city us ing  a type  of lig ht (com m only LED) which m ay
 prove  ha rm ful to the  s pe cie s  in que s tion.  Be low is  the  city of
 Monte re y, CA which conve rte d to LED stre e tlig hting  in 2009.
 This type  of lig ht ha s a m uch m ore  inte ns e  a nd white  color a nd
 ca n inte re fe re  with the  na tura l life cycle  of m a ny diffe re nt org a nis m s
 within the  s a m e  e cos yste m .  Ma ny s pe cie s  within Ca lifornia , a s  we ll
 a s  the  re s t of the  world, a lre a dy have  such a lim ite d ra ng e  of
 s uita b le  ha b itat re m a ining  that a n e ve nt such a s  a n LED
 conve rs ion, or e ve n b e ing  ne a ry e xisting  outdoor lig hting , could
 prove  to have  s ig nifica nt im a pcts on m a ny diffe re nt type s  of pla nts
 a nd a nim a ls .

Monte re y conve rte d to 4000K LED stre e tlig hts, 
which e xce e ds  the  color te m pe ra ture  re ccom e nde d 
by the  Am e rica n Me dica l As s ocia tion in 2016 of 
3000K (Kraus 2016).  Any lig ht e xce e ding  this 
thre s hold ca n b e  cons idre d ha rm ful to hum a ns  
a s  we ll a s  a ny ne a rb y org a nis m s  which re ly on 
na tura l cycle s  of lig ht to m ig ra te , hunt for food, 
or re produce . 
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GIS ca n b e  us e d to a na lyze  a nd ide ntify a va rie ty of na tura l re s ource s .  One  of the  re s ource s  which ca n b e  e a s y to ove rlook, but ca n pla y 
such a vita l role  in a n e cos ys te m ’s he a lth, a re  da rk s ky a re a s .  Ma ny s pe cie s , including  hum a ns , have  e volve d ove r thous a nds  of ye a rs  
to re a ct whe n lig hting  conditions  cha ng e  in the  na tura l world.  The  circadia n rhythm  is  prob a b ly the  b e s t e xa m ple  s ince  it pe rta ins  dire ctly 
to hum a ns , ye t it ha s  b e e n ob s e rve d that m a ny diffe re nt g roups of org a nis m s  have  re s pons e s  (which a re  usua lly ne g a tive ) to cha ng e s
in nig ht lig hting .  N ig httim e  lig ht pollution ha s b e e n s hown to im pa ct m a ny type s  of s pe cie s ’ he a lth a nd de ve lopm e nt ra ng ing  a ll the  way
from  tre e s  (Ma s s e tti 2018) to a m phib ia ns  (Wis e  2007) a s we ll a s  m a ny hig he r inve rte b ra te s  (Ga s ton e t a l. 2013).
Due  to its e ne rg y s a ving s  LED lig hting  is like ly not g oing  to stop its e xpa ns ion in the  ye a rs  to com e .  The re fore , GIS ca n b e  a us e ful tool 
in ide ntifying  a re a s  which m ay ne e d to have  the  outdoor lig hting  dim m e d, re m ove d, or adjuste d s o that its im pa ct on the  surrounding  
e nvironm e nt ca n b e  m itig a te d if not e lim ina te d.


