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Agenda

• Recalling Heikkinen et al. 2012
• Current GHG estimates in CZ
• New activity data (stand-wise vs. statistical NFI)

• Forest area
• Increment
• Loss (harvest, residual mortality)

• Independent annual and periodic estimates
• Carbon stock change in living biomass

• Solutions to annualization challenge

* Forest Management Institute (FMI) CZ reporting to FAO FRA (Kubišta et al. 2024)



Heikkinen et al. 2012

Forest Science, (2012), 236-247, 58(3)

1) NFI data from 
target years 
insufficient for 
annual stock 
change estimation

2) Changes between 
5-year cycles OK

3) Moving average 
problematic

4) Interpenetrating 
panel design OK

5) Annual growth and 
harvest vital for 
default method

6) Time gaps between 
NFI surveys may 
lead to errors…



-50 000

0

50 000

100 000

150 000

200 000

1990 1995 2000 2005 2010 2015 2020

Em
is

ss
io

n
s 

[k
t C

O
2

e
q

.]

GHG emissions CZ 1990-2022 (NIR 2024)

Agriculture LULUCF Other sectors Total

National GHG emissions
- total + share of Agriculture and LULUCF

Ca. -6%

+2.8%
+7.0%

In 2022:
120 Mt
CO2 eq.
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Czech Republic:
Extreme drought-
induced bark 
beetle calamity…

• Increased sanitary harvest
and total wood extraction
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C: Büntgen et al. 2021; https://www.nature.com/articles/s41561-021-00698-0
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Current GHG data 
for the LULUCF sector

C: IFER and Czech NIR 2024 + Cienciala et al. 2024
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Annual data resolution
particularly important…



Available activity data

National stand-wise inventory (forest management planning)

Database 
updated annually

Official source on 
forest data in 
the Czech Republic
until 2024

Used in NIR
until now…

National Forest Inventory (statistical forest inventory)

NFI1 (2001-2004)
NFI2 (2011-2015)
NFI3 (2016-2020)
- annualized by 20%
NFI4 (ongoing…)

Reported to FAO
since 2024 (this year)

Going to be
used in NIR*
ASAP…
(once challenges 
are addressed)

* NIR or NID for the coming years…



Key activity data – forest area

C: Czech NIR 2024; Máslo et al. 2023a and FMI reporting to FAO FRA (Kubišta et al. 2024)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1990 1995 2000 2005 2010 2015 2020 2025

Fo
re

st
 la

nd
 a

re
a 

(h
a)

M
ill

io
ns

Forest land (NIR)

Stocked (NIR)

FAO def. (NFI) and approx.

Mean difference
+ 228 th. ha
+ 8.6 %
(forest not 
in yield / FMPG)

NFI1 NFI2 NFI3

No issue with
inter/extrapolation…



Key activity data – increment

C: Czech NIR 2024; NFI2 - Kučera & Adolt 2019; NFI3 - Máslo et al. 2023b

0

2

4

6

8

10

12

1990 1995 2000 2005 2010 2015 2020 2025

In
cr

em
en

t  
(m

3 /h
a/

y)

NIR - nat. G&Y models, by species

NFI1-NFI2

NFI2-NFI3

Mean difference
+ 2.1 m3/ha (25%)
+ 1.3 m3/ha (15%)



0

5

10

15

20

25

30

35

40

1990 1995 2000 2005 2010 2015 2020 2025

H
ar

ve
st

  (
m

3 /y
)

M
ill

io
ns

NIR - CzSO (national stats.)

NFI1-NFI2

NFI2-NFI3

Difference
+ 29.9%
+ 9.0%

Key activity data – harvest

C: Czech NIR 2024; NFI2 - Kučera & Adolt 2019; NFI3 - Máslo et al. 2023c
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“Panel” design for estimating changes
Czech NFI design – re-drawn after Máslo et al. 2023*

* C: Máslo et al. 2023 Lesnická práce 10, 34-40 (in Czech)
Forest Management Institute, Brandýs n. Labem, CZ

5 years (seasonal)
resampling for all plots

NFI 3NFI 2NFI 
cycle

2020201920182017201620152014201320122011Year

19-2018-1917-1816-1715-1614-1513-1412-1311-12Change 
period

11111Panel 1

11111Panel 2

11111Panel 3

11111Panel 4

11111Panel 5

123454321Weight

48121620161284Weight (%)



Comparing end-results:
- carbon stock change in biomass (AGB)

C: Czech NIR 2024; NFI3 - Máslo et al. 2024
Managed/cadastral forest land (excl. forest not in yield )
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Addressing 
annualization
• Available annual data allow 

using “gain-loss” method
• Adequate annual data may be obtained from

• Combining annual data 
(e.g., national harvest statistics)
 with NFI “level” data calibration

• Model (e.g., CBM-CFS3) 
calibrated on NFI data 
- a tool for estimating 
annual changes 
in all ecosystem carbon pools

C: Cienciala & Melichar 2024, Kurz et al. 2009, Kull et al. 2019

C: NID 2024 of Germany



Let us have 
a fruitful 
exchange 
on these 
issues – 
thank you!

Contact:
Emil.Cienciala@ifer.cz  

mailto:Emil.Cienciala@ifer.cz
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