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01. Background
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Korea’s Verification System on Timber Legality < KOREN

Korea Forest Service has been operating Verification System on Timber Legality since 2018

v According to Act on the Sustainable Use of Timbers, importers shall file an import declaration
there of with the Minister of the Korea Forest Service before customs clearance

v The Inspection Agency (Korea Forestry Promotion Institute) investigates evidential documents
v’ After customs clearance, the agency analyzes samples of wood products with microscopes
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01. Background
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Needs to Advance Wood ldentification Technologies:s rvie

Transparency & Traceability

v KFS expanded the range of items subject to the import inspection in 2023
v More advanced skills are needed to verify the information of complex products
v Wood species identification would support customs administration regarding tariff imposition

Regulated Item HS code Note
Wood pellets 4401.31
Log 4403
Sawn wood 4407 including preservative treated, fire-retardant, or laminated wood

Wood Sheet 4408
Shaped Wood 4409
Particleboard 4410

Fibreboard 4411

Plywood 4412 I

Wood Pulp 4701, 4702, 4703, 4704, 4705




02. Development of DNA analysis in Korea

Role of National Institute of Forest Science (NIFo
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02. Development of DNA analysis in Korea
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Role of NIFoS

* Operation of Korea’'s VTL system
« Law Enforcement & Implementation

« Utilization of Wood Analysis
tools & technologies

* Development of Wood « R&D of Wood Analysis
Species DB e Transfer of newly
developed technologies to
the Inspection Agency

« Helping the Agency to
adapt to new technologies




02. Development of DNA analysis in Korea
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DNA analysis cases in NIFoS CORER

DNA is Key component of all living organism and provides
information of both species and individual level
v" Human Genome Project’s main technology is DNA analysis

NIFOS developed DNA analysis technologies for various purposes
v' (Case 1) Wood species identification for restoration of damaged cultural heritage (Seoul Sungnyemun)
v' (Case 2) Developed male and female identification of Gingko tree and shared the tech to private sector to commercialize
v' (Case 3) Construction of DNA fingerprint information to conserve and manage old big tree including natural monument

Each old big trees

DNA fingerprint information
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Figure of Case 1 Figure of Case 2 Figure of Case 3



03. Efforts on wood species identification in Korea

DNA analysis for wood species identification D HHG

DNA analysis is key technology to identify wood species

= Genus level (Anatomy) — Species, Habitat of origin level (machine vision, chemistry, isotope)
— Species, Habitat of origin, and individual level (DNA)

DNA analysis development strategy for wood species identification
» Target species : Domestic and imported conifer tree -> Imported Broad-leaved tree
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03. Efforts on wood species identification in Korea
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DNA analysis for wood species identification

» (Goal 1) What is the best method to extract stable DNA from timber with a few living cells than leaf ?
» (Goal 2) What is the best extraction methods from manufactured products (plywood, wood pellets)?

¥

» (Result 1) Sapwood > Heartwood, Grinding sample preparation with drill, add Polyvinylpyrrolidone (PVP) and

proteinase-K
» (Result 2) using large amounts of sample, 10 times concentrating of DNA, Short length PCR, Metagenomics (Identification

of Genus level)
= (Prospect) Improving the efficiency of extracting timber products DNA and species-level identification
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03. Efforts on wood species identification in Korea

DNA analysis for wood species identification DIt

Development of wood species identification based on DNA marker

» (Goal 1) Development of species identification both domestic and imported coniferous Timber
» (Goal 2) Development of species identification both domestic and imported broad-leaved Timber

A 4

= (Result 1) Development of 20 DNA markers to identify 23 conifer species including Pinus densifiora, Pinus sylvestris
= (Current study) Development DNA marker to identify imported broad-leaved Timbers
(ex: Acacla, Merant;, rubber etc)

= (Prospect) Development of DNA analysis could be establish step-by-step species identification

Pinus densiflora Pinus svivestris Anatomical characteristic to identify Red meranti Document about Timber
Vessel Longitudinal Ray .
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03. Efforts on wood species identification in Korea
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Chemical analysis for wood species |dent|f|c:at|on§f:r COREN

Chemical identification of wood species based on mass spectrometry methods

* DART-TOF-MS technique
v" Direct Analysis in Real Time coupled with a Time Of Flight Mass Spectrometry
= Fast, few preprocessing steps, accurate, but species-specific chemical mass information DB
should be required
v" Previous study, 1) Construct representative spectral information for eight domestic and imported
coniferous timber, 2) Develop identification model using an artificial neural network model
v’ Current study, Develop identification for eight domestic and imported broad-leaved timber
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03. Efforts on wood species identification in Korea

Development of Al wood identification IS s 2oz

(New challenge) Development of automatic wood identification technology

= Anatomical + Big DATA + Machin learning

v Construction big data based on anatomical characteristic image information (20 timber species)
v Development of Algorithms for Automatic Tree Species Identification
— Establishment of timber Species identification Automation System in Republic of Korea

USDA-FPL . iWood Models

Standard protocols to collect fine images for

Identify process
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Case automatic timber species system on APEC-EGILAT Economies



04. Future plans

Advances in Scientific Verification System Y g s

Collaboration to reinforce Timber legality management system

= Development of species identification technology (NIFoS)
& Document inspection and technology utilization (Korea Forestry Promotion Institute : KoFPI)

Korea’s
Verification

NIFOS KOFPI

Research, development, and commercialization of System on Inspection and legality management
Timber species identification Timber Legality for imported timber
(Korea Forest

Servise)

D 4

Strengthen management and promote legality for
imported Timber and Timber product



APEC 2025
%‘ﬁ KOREA

Thank you for Listening!

/ Research Team for Wood Species identification of NIFoS \
Special thanks to Ms. So-Yeon, Park of KoFPI




