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In	  order	  to	  manage	  natural	  resources	  in	  an	  efficient	  and	  environmental	  way	  it	  is	  
necessary	  to	  have	  good	  data	  and	  maps	  to	  describe	  all	  the	  “where	  and	  what”.	  
Norwegian	  Forestry	  Group	  provides	  forestry,	  environmental	  institutions	  and	  
government	  agencies	  a	  broad	  range	  of	  services	  related	  to	  forest	  inventory	  and	  
land	  use	  mapping.	  In	  our	  unique	  production	  environment,	  we	  use	  state-‐of-‐the-‐art	  
technologies	  for	  remote	  sensing	  data-‐capture,	  fieldwork/inventory,	  GIS-‐analysis	  
and	  powerful	  ways	  to	  present	  forest-‐	  and	  nature	  data.	  

	   	  

	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Objectives	  
The	  objective	  of	  a	  project	  is	  to	  develop	  the	  most	  cost	  efficient	  method	  to	  collect,	  analyse	  and	  
present	  information	  about	  forestry,	  nature	  and	  environmental	  conditions.	  To	  achieve	  this	  we	  
combine	  different	  sources	  of	  data	  (satellite,	  LIDAR,	  Radar,	  fieldwork,	  image	  interpretation	  etc.)	  
to	  the	  required	  product	  and	  quality	  level.	  

Target	  groups	  
Government	  authorities,	  Forestry	  associations,	  Forest	  owners,	  Land	  users,	  farmers,	  tree	  
growers,	  community	  development	  agents,	  professionals,	  NGO	  and	  civil	  society,	  
environmentalists	  and	  nature	  conservationists.	  
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Knowledge	  transfer	  and	  training	  
During	  all	  of	  our	  assignments,	  we	  involve	  the	  local	  people	  as	  much	  as	  possible	  in	  the	  execution	  
of	  a	  survey.	  This	  is	  to	  enable	  knowledge	  transfer	  and	  training	  and	  to	  secure	  the	  sustainability,	  
use	  and	  quality	  of	  the	  output.	  It	  is	  important	  to	  adjust	  to	  local	  conditions	  and	  to	  develop	  
methodology	  and	  products	  in	  cooperation	  with	  the	  end	  user.	  
Output	  from	  projects	  	  
Examples	  of	  our	  remote	  sensing	  and	  land	  survey	  projects	  are	  the	  following:	  

Forestry	  data	  	  
GIS-‐data	  with	  maps	  and	  tables	  containing	  
information	  regarding	  the	  forest,	  such	  as	  
height,	  volume,	  carbon-‐binding,	  age	  
class,	  species	  and	  age	  is	  used	  to	  establish	  
forest	  management	  plans.	  Forest	  data	  
are	  based	  upon	  a	  combination	  of	  remote	  
sensing	  data	  (LIDAR	  and	  images)	  with	  
efficient	  field	  survey	  using	  field	  
computers	  with	  GPS.	  In	  the	  picture	  
below	  a	  forestry	  management	  map	  is	  
presented,	  where	  the	  colour	  show	  the	  
age	  class	  and	  planned	  treatment	  of	  the	  
stand.	  

Forest	  height	  maps	  
Using	  remote	  sensing	  data	  the	  forest	  
height	  can	  be	  measured	  and	  presented	  
in	  the	  map.	  In	  the	  picture	  below	  is	  the	  
forest	  height	  presented	  using	  a	  colour	  
scheme.	  

Terrain	  condition	  maps	  
By	  filtering	  the	  LIDAR	  measurements	  and	  
removing	  all	  points	  in	  vegetation	  specific	  
ground	  conditions	  maps	  can	  be	  
generated.	  In	  the	  picture	  below	  a	  terrain	  
model	  is	  presented	  with	  wet/soft	  areas	  
of	  ground	  in	  blue	  colour	  and	  risky	  slopes	  
in	  red	  colour.	  This	  kind	  of	  information	  is	  
important	  information	  when	  planning	  
the	  execution	  of	  for	  instance	  harvesting	  
activities	  in	  the	  forest.	  	  	  
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Growth	  and	  change	  
detection	  
By	  comparing	  datasets	  from	  
different	  years	  a	  growth	  and	  
change	  detection	  analysis	  can	  be	  
done.	  In	  the	  picture	  below	  image	  
datasets	  has	  been	  3D-‐oriented	  
and	  coordinate	  point	  clouds	  
extracted	  showing	  the	  vegetation	  
height	  above	  ground	  in	  2006	  and	  
2012	  respectively.	  By	  combining	  
these	  two	  datasets	  a	  growth	  
analysis	  can	  be	  presented.	  This	  
could	  be	  used	  to	  monitor	  illegal	  
harvesting	  or	  to	  estimate	  growth	  
functions	  in	  the	  forest.	  

Mobile	  GIS-‐data	  
NFG	  have	  good	  knowledge	  in	  how	  
to	  distribute	  and	  use	  data	  in	  
mobile	  GIS	  applications	  on	  
smartphones,	  tablets	  (iOs,	  
Android	  or	  Windows).	  
	  

	  
	  

	  
References	  and	  previous	  projects	  	  
	  

• Forest	  Management	  Plan,	  Latvian	  State	  Forest:	  Forest	  inventory	  of	  all	  Latvian	  State	  
forest,	  300	  000	  hectares.	  Airborne	  laser	  scanning	  and	  measuring	  of	  individual	  trees	  for	  
calculating	  stand	  information	  and	  establishing	  a	  new	  forest	  management	  plan.	  

• LUCAS:	  In	  2012	  NFG-‐member	  worked	  as	  the	  Swedish	  partner	  of	  Eurostat	  (Statistical	  unit	  
of	  the	  European	  Commission)	  in	  the	  project	  ”LUCAS”	  (Land	  Use/Cover	  Area	  Survey).	  
LUCAS	  is	  one	  of	  the	  largest	  field	  surveys	  that	  have	  been	  executed	  in	  Europe.	  Land-‐use,	  
land-‐cover	  and	  landscape	  change	  was	  monitored	  at	  24	  341	  sites	  spread	  all	  over	  Sweden.	  	  

• 	  FlexWood	  -‐	  "Flexible	  Wood	  Supply	  Chain	  ":	  under	  the	  EU’s	  7th	  Framework	  Programme.	  
NFG-‐partner	  was	  involved	  in	  research	  on	  forest	  inventory	  at	  the	  level	  of	  individual	  trees,	  
especially	  the	  classification	  of	  tree	  species	  by	  remote	  sensing	  with	  laser	  and	  
hyperspectral	  images	  (2009-‐2012).	  	  

• Terrain	  maps	  for	  reduced	  soil	  impact:	  Cooperation	  with	  Forestry	  Research.	  (2010-‐2011,	  
2013-‐2014).	  	  
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• Ditch	  Inventory:	  Seminar	  and	  dialogue	  with	  the	  Department	  of	  Agriculture	  about	  the	  
usefulness	  and	  usability	  of	  laser	  remote	  sensing	  for	  mapping	  of	  ditches	  and	  walls	  for	  
inventory	  and	  implementation	  of	  cross	  compliance.	  

• Tree	  Vitality:	  An	  EU-‐funded	  remote	  sensing	  projects	  in	  cooperation	  with	  the	  ”Institute	  
for	  environmental	  solutions"	  (IES)	  in	  Latvia.	  (www.videsinstituts.lv).	  Research	  and	  
development	  of	  new	  methods	  for	  the	  detection	  and	  mapping	  of	  the	  health	  of	  individual	  
trees	  based	  on	  data	  from	  the	  laser	  and	  hyperspectral	  imaging	  sensor	  ,	  laser	  data	  to	  find	  
the	  trees	  and	  spectral	  data	  from	  the	  images	  to	  determine	  the	  species	  and	  health	  status.	  
(2009-‐2010)	  

• 	  Tree	  species	  classification	  of	  individual	  trees	  using	  high-‐resolution	  satellite	  imagery:	  A	  
project	  of	  using	  part	  of	  the	  Swedish	  Space	  Board's	  R	  &	  D	  program	  (2008)	  in	  
collaboration	  with	  Metria	  (experts	  in	  the	  management	  and	  georeferencing	  of	  image	  
data).	  

	  

	  

	  

	  

	  

	  

Contact	  persons:	   	   	   	   	  

	  

Tobias	  Jonmeister	  	  
tobias.jonmeister@foran.se	  

NFG	  Lead	  Partner,	  FORAN	  AS	  

	  

	  

Øystein	  Aasaaren	  	  
oystein.aasaaren@norskog.no	  
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