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Improving NFI-based living biomass change
estimates using Global Forest Change data



Recalculations for LULUCF



Largest recalculations are for living biomass losses

Forest land rem. forest land (Carbon Stock Change)



Norwegian NFI sampling

• 22008 permanent plots
– approx. 13000 are forest plots

• 1986 – (2022)

• Grid size: 3x3 km,  3 x 9 km, 9 x 9 km

• 1/5th of the plot are survayed each year
– aerial observation or field monitoring (if there are trees)

– systamatic homogeneous sampling since 1994.
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NFI data structure

Year PANEL_1 PANEL_2 PANEL_3 PANEL_4 PANEL_5

1986-1993 1 1 1 1 1

1994 2

1995 2

1996 2

1997 2

1998 2

1999 3

2000 3

2001 3

2002 3

2003 3

2004 4

2005 4

2006 4

2007 4

2008 4

2009 5

2010 5

2011 5

2012 5

2013 5

2014 6

2015 6

2016 6

2017 6

2018 6

2019 7

2020 7

2021 7
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Extrapolation (average gains/loss rate)



NFI data structure

Year PANEL_1 PANEL_2 PANEL_3 PANEL_4 PANEL_5
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2014 6

2015 6
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2017 6

2018 6

2019 7
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Global Forest Change (GFC) for extrapolation gap filling



GFC extrapolation for clear cut harvest

Year PANEL_1 PANEL_2 PANEL_3 PANEL_4 PANEL_5

1986-1993 1 1 1 1 1

1994 2

1995 2

1996 2

1997 2

1998 2

1999 3

2000 3

2001 3

2002 3

2003 3

2004 4

2005 4

2006 4

2007 4

2008 4

2009 5

2010 5

2011 5

2012 5

2013 5

2014 6

2015 6

2016 6

2017 6

2018 GFC 6

2019 7 GFC GFC

2020 GFC 7 GFC GFC

2021 GFC GFC 7 GFC GFC
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Supplementary data:
• Use Global Forest Change dataset as an overlay 

map to determine if an NFI plot has been 
harvested, and then estimate the biomass loss for 
the plot.



Predicting harvest loss concept
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Predicting harvest loss concept

2019 20242021 2022 20232020

• Loss % based on NFI stats for harvest
• Growth (gains) based on last observation





A) GFC for determined harvest year
B) NFI determined harvest year
C) National harvest statiscs



D) National aggregation per panel    E) National aggregation 



GFC QC: manual spatial check of harvest

Scenario 1 Scenario 2



GFC QC: manual spatial check of harvest

True Positive False Positive

Commission test: 23% false possitve

Omission test: 26% false negative



GFC QC: temporal check

Event & obs order Year

harv GFC NFI ✓✓

harv NFI GFC ✓✓

GFC harv NFI (✓)

NFI harv GFC (✓)

GFC NFI harv +1

NFI GFC harv +1



Recalc. verification

NIR2023 method



Recalc. verification



Recalc. verification

NIR2024 method



Recalc. verification

perhaps future method?



Old losses method (ORG):
• Extrapolate average loss for last 10 years (last two 

NFI cycles)
• Use national harvest statistics as weights to 

redistribute all losses to harvest year for whole 
time series.

New losses method:
• Use GFC to determine the loss due to clear cut 

harvest for each forest plot.
• Extrapolate average loss from natural mortality, 

thinning, and other harvest from last 5 years (last 
NFI cycle) for each plot.

• Use NFI harvest year and GFC to redistribute 
losses from clear cut harvest for timeseries (only 
years >1998).

• Use national harvest statistics as weights to 
redistribute losses related to comm. harvest for 
the first two NFI cycles (only years ≤1998)

Summary
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