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NFI – National Forest Inventory

Collection of data on the condition of forests, habitats and dendrometric indicators of living and dead 

trees according to an internationally comparable and harmonized methodology of statistical sampling.

Monitoring the state and development of forests at the national level for the needs of domestic and 

international reporting and guidance of forestry policy.

Ministrstvo za okolje, podnebje
in energijo

The NFI is internationally recognized source of data on forests at the national level (statistics, 

exact nomenclature, measurement protocols, modeling …)

- permanent, long-term activity must be part of the stable foundation; 



STANDING FORESTRY COMMITTEE’S

SUB-GROUP ON FOREST MONITORING

AND STRATEGIC PLANS

New EU Forest Strategy for 2030

Main benefits from creating an EU-wide forest monitoring system timely, comparable and open 
accessible information:

- main benefits: better scientific knowledge, better preparedness to prevent and respond to 
natural disturbances, better forest management and planning

- less popular benefits are: better control of illegal logging, diversification of forest ecosystem 
services, savings from the use of remote sensing technologies…



Stefanie Holzwarth et al. 2020







EU Forest-focused and forest related policies - assessment



HISTORY OF LARGE-SCALE FOREST INVENOTY IN 
SLOVENIA – development of NFI in Slo
• Start in year 2000 (Forest and Forest Ecosystem Condition Survey – FFECS; 

IPC Forest, national legislation)

• Cooperation between SFI (design, methods, calculations, fieldwork, 
control) and SFS (fieldwork).

• Sampling: centric systematic sampling on grid 4 km x 4 km

• Plots remeasured in years 2007, 2012 and 2018 (plan 2024)

• 2020 new sampling 

design -> NFI

http://eprints.gozdis.si/566/

Pdf available on: 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Large-scale FI

http://eprints.gozdis.si/566/


NEW SAMPLING DESIGN in 2020 -
methodology

• Unaligned systematic sampling (USS)

• Sampling density 2 km x 2km

• USS identified as the most precise 
sampling design under the assumption 
of common types of spatial correlation

• increased precision in case of 
periodicities

Cochran W. G., 1977



NFI SINCE 2020 - method development

• Interpenetrating panel system

• Yearly panel on grid 4 km x 4 
km (1/4 of plots on grid 2 km x 
2 km)

• 5-year inventory cycle

2020 – NFI panel 1 (cycle 1) 

2021 – NFI panel 2

2022 – NFI panel 3

2023 – NFI panel 4

2024 – FFECS (old grid)

2025 – NFI panel 1 (cycle 2)



PLOT CONFIGURATION -

• Internationally harmonized indicators

• Detailed field manual

• Permanent circular plots with fixed 
radii

Indicator Subplot and thresholds
Live trees d1,3 < 10 cm in h ≥ 1,3 m TP1
Live trees d1,3 ≥ 10 cm TP2 (d1,3 ≥ 10 cm), TP3 (d1,3 ≥ 30 cm)
Standing dead tree TP2 (d1,3 ≥ 10 cm), TP4 (d1,3 ≥ 30 cm)
Lying dead tree TP2 (d1,3 ≥ 10 cm), TP4 (d1,3 ≥ 30 cm)
Stump TP2 (d1,3 ≥ 10 cm, h ≥ 20 cm)
Snag TP2 (d1,3 ≥ 10 cm, h ≥ 50 cm),

TP4 (d1,3 ≥ 30 cm, h ≥ 50 cm)
Coarse woody debris (deadwood biomass) TP2 (d1,3 ≥ 10 cm, h ≥ 50 cm),

TP4 (d1,3 ≥ 30 cm, h ≥ 50 cm)
Plot characteristics TP4
Stand characteristics TP4 and sourounding
Horizontal forest structure TP4
Vertical forest structure TP4



NFI Funding

Public Forest Service

A. Ensuring stable financing – not project financing

B. Predictable funding - amount of funding, timing, yearly plans, …

C. Investments in equipment  (terrain, software, …) and in education

D. Control of the use of funds …

Climate Change Fund



FIELD WORK – organizational challenges
• Well-trained permanent field teams (6 – X)… 

• How to organize different  

• “Modern” field equipment

• Independent quality control 



FIELD WORK
• Internally developed tablet application 

for navigation and data collection



FIELD WORK - DATA SYNCHRONIZATION 

• Regular daily 
synchronization 
of data from field 
computers to SFI 
data server

• Daily updated 
work overview in 
webapp – access 
to teams and 
others involved in 
NFI



DATABASE STRUCTURE
Data base -> MySQL

Internal GIS MySQL 
server

Calculations -> 
MySQL functions

Graphical interface -> 
C#



Data usage: Results & 
Reporting 
• Transparent calculation methods

• Estimation+known estimation errors (sampling)

• Quality control (QC)

• Used for international and national reporting

• The most important available results:

1. State of the forest: growing stock, basal area, 
number of trees, dominant height, volume of 
deadwood biomass, diversity indices …

2. Changes in forest in time, area: increment, 
harvest, mortality …

3. Forest characteristics and data stratification: 
Information on stand structure, vertical and 
horizontal forest structure …



NFI and Reports: the state of Slovenian Forest and Forestry

Global Forest Resources Assessment (FAO, every 5 years, latest report - 2020) 

State of Europe’s Forests (Forest Europe, every 5 years, latest report - 2020) 

Joint Forest Sector Questionnaire (JFSQ) (UN Economic Commission for 
Europe -UNECE, the Food and Agriculture Organization -FAO, Eurostat…) 

Forest condition in Europe: ICP Forests Technical Report under the UNECE 

Convention on Long-Range Transboundary Air Pollution (ICP Forests, Annual)

Slovenia’s National Inventory Report (UNFCCC and EC, annual) - Data for the Land 
use, land use changes and forestry sector; NFI is important data source!

Report on the implementation of the National Forest Programme - The report is 

based on Pan-European criteria and indicators for sustainable forest management.



Presentation of the results to the professional and 
general public, inventory promotion 

PUBLICATIONS AND REPORTS

• State and changes of Slovenian forests in period (2000-2018) -> 
http://dx.doi.org/10.20315/SFS.181

VIDEO about Slo NFI: https://www.youtube.com/watch?v=l60ef3ZfEPw&t=146s

http://dx.doi.org/10.20315/SFS.181


Map of soil types and sampling locations in forests (200 plots / part of NFI 
grid) in 2022 and 2023

Forest soil and litter sampling Sub-plots at 
NFI plots

Carbon storage in forest soils, wetlands and urban soils 2002_2023; 
Climate Fund

Collection of additional information on NFI areas: forest floor and litter, 

forest functions, timber quality, biodiversity, age structure,...;

New challenges ?



LULUCF: Fit for 55 
• REGULATION (EU) 2023/839, 19.04.2023 amending Regulation (EU) 2018/841 as regards 

the scope, simplifying the reporting and compliance rules, and setting out the targets of 
the Member States for 2030, and Regulation (EU) 2018/1999 as regards improvement in 
monitoring, reporting, tracking of progress and review

• Contribution of the LULUCF sector to reach the goal  (i.e. -55% by 2030)
• Target 2021-2025: “no-debit rule”
• Target 2030: -310 Mt CO2 eq and negotiation for the LULUCF Regulation

Inventory Modelling with sector scopes

LULUCF: 
EU 
pathway to 
climate 
neutrality  



KP-LULUCF, Slovenia – modifield statement regarding Forest (FM; KP 3.4) data for the Second
Commitment Period of the Kyoto Protocol

With use new NFI data and other data – is it possible to explain large extreme events in 
Slovenian Forest 2014-2018 and GHG emissions “IF” (!)  – KP units (cca 7,8-10 M!!!)
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