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Time	  series	  of	  aerial	  photography	  available	  	  
from	  pre-‐development	  to	  present	  

1965	  black	  &	  white	   1982	  color-‐infrared	   2010	  true	  color	  



Digi6zed	  polygons	  of	  pre-‐development	  
geobotanical	  features	  and	  subsequent	  changes	  

GIS	  A.ributes	  
	  
•  Vegeta6on	  

•  Soils	  

•  Landform	  

•  Water	  

•  Human	  disturbance	  
	  	  	  	  	  	  	  	  (for	  each	  year)	  
	  
•  Natural	  disturbance	  
	  	  	  	  	  	  	  	  (for	  each	  year)	  





















Disturbance	  due	  to	  industrial	  development	  
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A	  total	  of	  689	  ha	  
were	  affected	  by	  
industrial	  
development	  by	  
2010,	  33%	  of	  the	  
study	  area.	  





Area	  of	  change	  from	  causes	  other	  than	  oilfield	  development	  

An	  increase	  in	  the	  
standing	  water	  in	  
the	  troughs	  
between	  polygons	  
due	  to	  permafrost	  
degrada6on	  and	  
mel6ng	  of	  ice	  
wedges	  and	  ice-‐rich	  
frozen	  soils	  affected	  
287	  ha	  in	  2010,	  
14%	  of	  the	  study	  
area.	  

Area	  of	  change,	  excluding	  thawing	  of	  ice-‐wedges	  
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Erosion	  of	  Lake	  Shore	  1949-‐2010	  
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1972	  black	  &	  white	  1:3,00	   2010	  true	  color	  digital	  	  
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Permafrost	  degrada6on	  



A.  Increase	  in	  water	  along	  polygons	  troughs	  next	  to	  roads	  
B.  Less	  common	  but	  s6ll	  no6ceable	  increase	  in	  water	  in	  

troughs	  away	  from	  roads	  
C.  Lack	  of	  change	  in	  ice-‐poor	  soils	  of	  drained	  thaw	  lake	  basin	  	  

A	  



A	  



A.  Increase	  in	  water	  along	  polygons	  troughs	  next	  to	  roads	  
B.  Less	  common	  but	  s6ll	  no6ceable	  increase	  in	  water	  in	  

troughs	  away	  from	  roads	  
C.  Lack	  of	  change	  in	  ice-‐poor	  soils	  of	  drained	  thaw	  lake	  basin	  	  

A	  

B	  



A	  

B	  



A.  Increase	  in	  water	  along	  polygons	  troughs	  next	  to	  roads	  
B.  Less	  common	  but	  s6ll	  no6ceable	  increase	  in	  water	  in	  

troughs	  away	  from	  roads	  
C.  Lack	  of	  change	  in	  ice-‐poor	  soils	  of	  drained	  thaw	  lake	  basin	  	  

A	  

B	  

C	  



A	  

B	  

C	  



Plans	  for	  future	  analysis	  
	  
•  Develop	  more	  quan6ta6ve	  techniques	  to	  measure	  changes	  in	  

thermokarst	  features	  

•  Assess	  the	  rela6onship	  of	  thermokarst	  to	  infrastructure	  and	  
various	  geobotanical	  features	  

•  Apply	  similar	  methods	  to	  the	  other	  two	  map	  areas	  at	  Prudhoe	  Bay	  
and	  several	  North	  Slope	  villages	  

•  Partner	  with	  Indigenous	  Knowledge	  holders	  to	  document	  local-‐
scale	  observa6ons	  and	  implica6ons	  of	  change	  

•  Assess	  the	  u6lity	  of	  Landsat	  and	  Quickbird	  imagery	  to	  provide	  
broad-‐area	  assessments	  of	  infrastructure	  and	  landscape	  changes	  
that	  could	  be	  applied	  to	  the	  en6re	  area	  of	  development	  on	  the	  
North	  Slope	  



•  The	  integrated	  geobotanical	  and	  historical	  disturbance	  mapping	  can	  
be	  brought	  into	  geodatabase	  format	  and	  updated	  with	  recent	  
imagery	  to	  extend	  the	  6me-‐span	  of	  the	  change	  analysis.	  

•  Most	  of	  the	  oilfield	  infrastructure	  was	  built	  between	  1972	  and	  1983,	  
but	  indirect	  impacts	  such	  as	  flooding	  and	  permafrost	  degrada6on	  
con6nued	  to	  expand	  over	  the	  next	  27	  years.	  

•  Lake	  shore	  erosion	  con6nues	  to	  increase,	  non-‐linearly.	  

•  There	  was	  a	  large	  increase	  in	  the	  area	  showing	  surface	  effects	  of	  
permafrost	  degrada6on	  between	  1990	  and	  2001,	  possibly	  the	  result	  
of	  reaching	  some	  “6pping	  point”.	  

Major	  Findings	  
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