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Cristescu & Hebert 2018

Background

• Cheap & Time-saving

• High sensitivity

• Safer

• Non-invasive

• High cost & Time-consuming

• Taxonomic errors

• Dangerous

• Invasive
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Background

1. Comparison of eDNA, pollen, and macrofossils in Greenland

2. Using ancient eDNA, tracking ecosystems from 2 million years ago

3. eDNA provides biota information previously undetected in pollen and macrofossils.

Kjaer et al., Nature, 2022

3



Questions

• Can we identify past ecological changes caused by climate change 

through sedimentary eDNA analysis?

• Is it possible to predict future ecological changes using artificial 

intelligence (AI) learning?

• Can ancient DNA from past organisms be preserved in temperate 

region soil sediments?
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In this study

• Wetland soil core samples in Korea

Site 1: Topyeong stream

Site 2: Upo wetland
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Site 1

Site 2

Topyeong stream

Site 1: 18m, 177 samples Site 2 (Core 1): 8m, 72 samples Site 2 (Core 2): 9m, 85 samples

• eDNA analysis (at 10cm intervals)



In this study
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• We utilized Artificial Intelligence (AI) to model the interactions 

between past climate conditions and past ecological changes
- Through the AI model, we aimed to predict how biodiversity would response to future climate change

Overview of Biodiversity Change Analysis 
Using eDNA and AI
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Prediction of future ecological changes 

using artificial intelligence (AI) learning



Sengupta et al., 2022

✓rbcL

✓ITS

Methods: field sampling to species detection
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* O indicates soil subsampling sites

✓ Core depth : 0.3~18m

✓ Vascular Plants : 61 Genera in 40 Families 

✓ Bryophyte : 2 Genera in 2 Families 

• Topyeong stream

Results of soil cores: Site 1

Sample No.
Depth

(cm)
Cal yr BP eDNA(Family/Genus)

STP18-05_0.3 35 150
Quercus, Persicaria, 

Riccia

STP18-05_0.4 40 150 Pinus, Larix

STP18-05_0.5 50 150 Larix

STP18-05_0.6 60 150 Pinus, Quercus, Larix

STP18-05_0.7 70 150 Pinus, Quercus, Poaceae

STP18-05_0.8 80 150 Pinus, Quercus

STP18-05_0.9 90 150 Pinus

STP18-05_1.0 100 150 Pinus

STP18-05_1.1 110 150 Pinus, Quercus

STP18-05_1.2 120 150 Pinus, Quercus

STP18-05_1.3 130 150 Pinus

STP18-05_1.4 140 150 Quercus

STP18-05_1.5 150 155

STP18-05_1.6 160 174 Quercus

STP18-05_1.7 170 193

STP18-05_1.8 180 212 Pinus

STP18-05_1.9 190 232 Pinus

STP18-05_2 200 252 Pinus, Quercus, Smilax

STP18-05_2.1 210 272 Pinus, Larix

STP18-05_2.2 220 292 Pinus

STP18-05_2.3 230 312 Pinus

STP18-05_2.4 240 332

Pinus, Quercus, 

Castanea, 

Castanopsis

STP18-05_2.5 250 351 Pinus, Quercus

STP18-05_2.6 260 370 Pinus, Quercus

STP18-05_2.7 270 391 Pinus

STP18-05_2.8 280 416 Pinus

STP18-05_2.9 290 444

STP18-05_3.0 300 471

~

Sample No.
Depth

(cm)
Cal yr BP eDNA(Family/Genus)

STP18-05_14.4 1440 6533 Larix

STP18-05_14.5 1450 6572 Pinus, Linaria

STP18-05_14.6 1460 6611 Theaceae, Araceae

STP18-05_15.1 1510 6914 Larix, Theaceae, Araceae

STP18-05_15.2 1520 6991 Larix, Quercus, Forsythia

STP18-05_15.3 1530 7070
Larix, Elymus, Smilacaceae, 

Apocynaceae, Fabaceae

STP18-05_15.5 1550 7226 Theaceae, Polygonaceae

STP18-05_15.7 1570 7383 Triticum

STP18-05_15.8 1580 7462

STP18-05_15.9 1590 7541 Pinaceae

STP18-05_16.2 1620 7729 Perilla

STP18-05_16.3 1630 7765 Larix

STP18-05_16.4 1640 7799 Larix, Theaceae, Araceae

STP18-05_16.5 1650 7834 Pinus, Theaceae

STP18-05_16.6 1660 7868 Pinus, Larix, Orchidaceae, Lamiaceae

STP18-05_16.7 1670 7902 Pinus, Linaria

STP18-05_16.8 1680 7936

STP18-05_16.9 1690 7970 Pinus, Larix

STP18-05_17.2 1720 8073 Brassicaceae

STP18-05_17.3 1730 8107

STP18-05_17.4 1740 8140 Larix

STP18-05_17.5 1750 8173

STP18-05_17.6 1760 8207 Pulsatilla

STP18-05_17.7 1770 8240 Pinus, Larix

STP18-05_17.8 1778 8270 Pinus, Quercus, Theaceae, Araceae

STP18-05_17.9 1790 8300 Pinus, Larix
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• Heat map of eDNA 

✓ Pinus, Quercus, Larix, Theaceae

✓ Vascular Plants: 61 Genera in 40 Families 

• Tree: 18 Genera (Gymnosperms (5), Angiosperm (13))

• Evergreen broadleaf tree: Camillia, Theaceae

• Deciduous coniferous tree: Larix, Metasequaia

• Herbs: 49 Genera (Graminaceae 4 genera)

✓ Aquatic plants: Trapa, Nymphaeaceae

✓ Bryophytes : 2 Genera in 2 Families 
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Results of soil cores: Site 1



✓ 4,518 vascular plant species and

1,122 genera are listed in Korea.

✓ the rbcL sequences of all plant

genera in Korea (1,122 genera)

✓ high resolution of genus-level

taxonomic relationship (>95%) on

the rbcL library

✓ Three more markers, matK, psbA-

trnH, and ITS for 2,795 (62% of

total vascular plants in Korea).

▲Neighbor-joining tree

of 1,122 Korean vascular

plants based on

chloroplast rbcL gene

Phryma leptostachya var oblongifolia
Mimulus tenellus
Scrophularia buergeriana
Verbascum thapsus
Mazus pumilus
Rehmannia glutinosa
Paulownia coreana
Campsis grandiflora
Catalpa ovata
Orobanche coerulescens
Pedicularis hallaisanensis
Siphonostegia chinensis
Lathraea japonica
Melampyrum roseum var roseum
Euphrasia maximowiczii
Omphalothrix longipes
Sesamum indicum
Lindernia crustacea
Pinguicula vulgaris var macroceras
Utricularia intermedia
Dopatrium junceum
Gratiola officalis
Trapella seinensis var antennifera
Limnophila sessiliflora
Limosella aquatica
Verbena officalis
Plantago asiatica
Digitalis purpurea
Veronica persica
Veronicastrum sibiricum
Hygrophila salicifolia
Strobilanthes oliganthus
Justicia procumbens
Peristrophe japonica
Cymbalaria muralis
Antirrhum majus
Nuttallanthus canadensis
Linaria japonica
Lagopsis supina
Leonurus japonicus
Phlomis umbrosa
Galeopsis bifida
Stachys japonica
Lamium amplexicaule
Callicarpa japonica f japonica
Caryopteris incana f incana
Vitex rotundifolia
Clerodendrum trichotomum var trichotomum
Ajuga multiflora f multiflora
Teucrium veronicoides
Mentha arvensis var piperascens
Thymus quinquecostatus
Clinopodium chinense var parviflorum
Scutellaria indica var indica
Mosla dianthera
Perilla frutescens var frutescens
Elsholtzia ciliata
Isodon inflexus
Nepeta cataria
Dracocephalum argunense f argunense
Agastache rugosa
Glechoma grandis
Meehania urticifolia
Fontanesia phillyraeoides
Jasminum nudiflorum
Abeliophyllum distichum
Fraxinus rhynchophylla
Ligustrum lucidum
Olea europaea
Forsythia koreana
Syringa oblata var dilatata
Chionanthus retusus
Osmanthus fragrans var fragrans
Argusia sibirica
Mertensia asiatica
Symphytum officinale
Lithospermum arvense
Trigonotis peduncularis
Brachybotrys paridiformis
Bothriospermum tenellum
Myosotis alpestris
Thyrocarpus glochidiatus

Convolvulus arvensis
Dichondra micrantha
Ipomoea batatas
Pharbitis nil

Physaliastrum echatum
Physalis alkekengi
Capsicum annuum
Tubocapsicum anomalum
Solanum carolense
Lycium chinense
Nicandra physalodes
Hyoscyamus niger
Scopolia japonica
Nicotiana tabacum
Petunia hybrida

Eucommia ulmoides
Amsonia elliptica
Nerium indicum

Apocynum cannabum
Vinca rosea
Gardneria insularis
Mitrasacme pygmaea
Gentiana squarrosa
Tripterospermum japonicum
Swertia veratroides
Anagallidium dichotomum
Halenia corniculata
Gentianopsis barbata
Pterygocalyx volubilis
Gardenia jasminoides
Lasianthus japonicus
Adina rubella
Sherardia arvensis
Asperula odorata
Galium verum var asiaticum
Rubia chinensis var chinensis
Damnacanthus indicus
Mitchella undulata
Paederia scandens var scandens
Serissa japonica
Oldenlandia brachypoda
Diodia teres
Hedyotis corymbosa
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Calystegia sepium var sepium

Datura stramonium

Aucuba japonica
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Eucommiaceae
Garryaceae

Apocynaceae

Loganiaceae
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Trachelospermum jasmoides var pubescens

Anagallidium
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Pterygocalyx

Tripterospermum

Gentianopsis

Swertia

Swertia

Gentiana
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▲Neighbor-joining tree of Gentianaceae based on rITS.10

Reference Database: DNA Barcode database 

of Vascular Plants in Korea (NIBR)

❖Genus-level reference library of Korean vascular plants



ITS

rbcL
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Results of soil cores: Site 1

• Bar-plot graph (Reference: NIBR)



eDNA vs. Pollen (Number of Genus): Site 1

47 3019

eDNA Pollen
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Vegetation changes in Site 1 (Topyeong Stream) 

based on eDNA

Late Holocene

(ca. 500 cal yr BP)

Middle to Late Holocene

(ca. 4200 cal yr BP)

Middle Holocene

(ca. 6000 cal yr BP)

Early Holocene

(ca. 8200-8000 cal yr BP)

Pinus + Quercus

Pinus

Dry condition

Cultivated plants

Aquatic plants

Subtropical Plants

Lee et al., 2021 13



Late Holocene

(ca. 500 cal yr BP)

Middle to Late Holocene

(ca. 4200 cal yr BP)

Middle Holocene

(ca. 6000 cal yr BP)

Early Holocene

(ca. 8200-8000 cal yr BP)

Lee et al., 2021

Dry condition

Cultivated plants

Aquatic plants

Subtropical Plants
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Vegetation changes in Site 1 (Topyeong Stream)

Pinus + Quercus



Late Holocene

(ca. 500 cal yr BP)

Middle to Late Holocene

(ca. 4200 cal yr BP)

Middle Holocene

(ca. 6000 cal yr BP)

Early Holocene

(ca. 8200-8000 cal yr BP)

Lee et al., 2021

Vegetation changes in Site 1 (Topyeong Stream) Dry condition

Cultivated plants

Aquatic plants

Subtropical Plants
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Core

Depth
eDNA (Family, Genus)

0
Ceratophyllum, Trapa, Euryale, Myriophyllum, Vallisneria, Potamogeton, 

Nymphaea, Nymphoides, Nymphaeaceae, Salix

0.1

Ceratophyllum, Trapa, Euryale, Myriophyllum, Hydrilla, Potamogeton, 

Pseudoraphis, Nymphaea, Spirogyra, Nymphoides, Euryale, Nymphaeaceae,

Burkholderia glumae

0.2
Trapa, Euryale, Nymphaeaceae, Myriophyllum, Vallisneria, Potamogeton, 

Aphanochaete

0.3
Euryale, Myriophyllum, Vallisneria, Potamogeton, Ideonella dechloratans, 

Choricystis parasitica, Chlorella desiccata, Chlorella vulgaris

0.4 Potamogeton, Ceratophyllum, Trapa, Euryale, Myriophyllum

0.5 Potamogeton, Ceratophyllum

0.6 Sagittaria

0.7 Potamogeton, Trapa, Euryale

0.8 Setaria, Potamogeton, Nymphoides, Trapa, Euryale, Vallisneria

0.9 Trapa, Nymphoides, Potamogeton, Pinus

1.5 Camellia

1.8 Cynanchum

2.4 Pinus, Trapa

4.1 Solanum

4.9 Pinus, Actaea, Symplocos, Camellia, Larix

5.2 Daucus, Brassica, Pinus

5.5 Pinus

5.6 Daucus, Pinus

6.1 Pinus

7.1 Pinus

7.2 Quercus, Camellia

7.6 Camellia

7.7 Pinus

7.8 Pinus

<Core 1: 23UPW04>

Aquatic plants

Cultivated Plants

• Upo wetland Core 1

Results of soil cores: Site 2

23UPW04

23UPW02

Core1

Core2
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Core Depth Cal yr BP Calyr BC/AD eDNA (Family, Genus)

0
Ceratophyllum, Trapa, Euryale, Myriophyllum, Vallisneria, Potamogeton, Nymphaea, 

Nymphoides, Nymphaeaceae, Salix

0.1
Ceratophyllum, Trapa, Euryale, Myriophyllum, Hydrilla, Potamogeton, Pseudoraphis, Nymphaea, 

Spirogyra, Nymphoides, Euryale, Nymphaeaceae, Burkholderia glumae

0.23 123 modern modernTrapa, Euryale, Nymphaeaceae, Myriophyllum, Vallisneria, Potamogeton, Aphanochaete

0.3
Euryale, Myriophyllum, Vallisneria, Potamogeton, Ideonella dechloratans, Choricystis parasitica, 

Chlorella desiccata, Chlorella vulgaris

0.4 Potamogeton, Ceratophyllum, Trapa, Euryale, Myriophyllum

0.5 Potamogeton, Ceratophyllum

0.6 Sagittaria

0.7 187 modern modernPotamogeton, Trapa, Euryale

0.8 -3651 modern modernSetaria, Potamogeton, Nymphoides, Trapa, Euryale, Vallisneria

0.9 Trapa, Nymphoides, Potamogeton, Pinus

1.5 Camellia

1.8 Cynanchum

2.64 1812 169 107Pinus, Trapa

3.42 2828 -845 -911

4.4 2605 -619 -691Solanum

4.64 2811 -834 -888Pinus, Actaea, Symplocos, Camellia, Larix

5.15 2673 -693 -753Daucus, Brassica, Pinus

5.47 2992 -1012 -1072Pinus

5.6 Daucus, Pinus

6.06 3819 -1840 -1898Pinus

7.3 4808 -2827 -2889Quercus, Camellia

7.57 3721 -1742 -1800

7.6 3752 -1769 -1835Camellia

7.93 111703 -109695 -109811Pinus

S
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D
ry

 

la
n
d

Upo wetland

creation

1,100 yr ago

Wetland 

creation

Cultivated 

plants
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Core

Depth
eDNA (Family, Genus)

0
Spirodela, Potamogeton, Trapa, Salvinia, Euryale, Ceratophyllum, 

Hydrocharis, Zannichellia, Castanopsis, Salix, Callitriche

0.1
Spirodela, Potamogeton, Zannichellia, Trapa, Nymphaea, Salvinia, 

Euryale, Ceratophyllum, Hydrocharis, Quercus, Salix, Humulus

0.2
Hydrocharis, Trapa, Nymphaea, Victoria, Salvinia, Euryale, 

Ceratophyllum, Potamogeton, Zannichellia, Robinia, Salix, Cnidium

0.3
Hydrocharis, Salvinia, Trapa, Euryale, Ceratophyllum, Potamogeton, 

Zannichellia, Salix, Humulus, Nicotiana, Lindernia, Persicaria

0.4

Spirodela, Trapa, Nymphaea, Salvinia, Euryale, Ceratophyllum, 

Potamogeton, Salix, Humulus, Bolboschoenus, Eleocharis, Lindernia, 

Plantago, Callitriche

0.5

Trapa, Salvinia, Euryale, Persicaria, Ceratophyllum, Nymphaea, 

Potamogeton, Pinus, Robinia, Quercus, Populus, Salix, Humulus, 

Calystegia, Bolboschoenus, Eleocharis, Setaria, Lindernia, Artemisia, 

Callitriche

0.6
Spirodela, Trapa, Salvinia, Ceratophyllum, Euryale, Potamogeton, 

Robinia, Lindernia, Bolboschoenus, Persicaria

0.7

Ceratophyllum, Trapa, Euryale, Potamogeton, Zannichellia, Robinia, 

Quercus, Prunus, Pinus, Bolboschoenus, Setaria, Draba, Lindernia, 

Astragalus, Persicaria

0.75

Persicaria, Trapa, Euryale, Ceratophyllum, Potamogeton, Miscanthus, 

Populus, Salix, Pinus, Robinia, Chenopodium, Beckmannia, Humulus, 

Bolboschoenus, Oenanthe

0.9

Spirodela, Salvinia, Persicaria, Ceratophyllum, Trapa, Hydrocharis, 

Potamogeton, Pinus, Chenopodium, Astragalus, Calystegia, 

Bolboschoenus, Persicaria, Oenanthe

2 Pinus

2.1

2.4

2.5 Pinus

2.6 Pinus

2.7 Pinus

2.8 Pinus, Gymnanthemum, Lactuca

2.9 Pinus

Core

Depth
eDNA (Family, Genus)

6.1 Pinus

6.2 Pinus

6.3 Pinus

6.4 Pinus, Quercus

6.5

6.6 Pinus

6.7
Pinus, Quercus, 

Castanopsis

6.8 Pinus

6.9

7

7.1

7.2 Pinus

7.3 Pinus

7.4 Pinus

7.5

7.6 Pinus

7.7 Quercus

7.8 Pinus

7.9 Pinus

8

8.1 Pinus

8.2 Pinus

8.3 Pinus

8.4 Pinus, Quercus

8.6 Pinus

8.7 Pinus

8.8 Pinus

Core

Depth
eDNA (Family, Genus)

3 Pinus

3.1 Pinus

3.2 Pinus

3.3 Pinus

3.4 Pinus

3.5

3.6 Pinus

3.7 Pinus, Camellia

3.8 Quercus

3.9 Pinus

4 Pinus

4.1 Pinus

4.2 Pinus

4.3 Pinus

4.4

4.5 Pinus

4.6

4.7

4.8 Camellia

4.9

5

5.1 Quercus

5.2 Pinus

5.3 Pinus, Quercus

5.4 Pinus

5.8 Pinus

5.9

6 Pinus

<Core 2: 23UPW02>

• Upo wetland Core 2

Results of soil cores: Site 2

23UPW04

23UPW02

Core1

Core2
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23UPW-02 Cal yr BP Calyr BC/AD eDNA
1.65 828 1152 1092   Pinus

2.5 Pinus

2.6 Pinus

2.7 Pinus

2.8 Pinus, Gymnanthemum, Lactuca

2.9 Pinus

3 Pinus

3.1 Pinus

3.2 Pinus

3.3 Pinus

3.4 Pinus

3.6 Pinus

3.7 Pinus, Camellia

3.8 Quercus

3.9 Pinus

4 Pinus

4.1 Pinus

4.2 Pinus

4.3 Pinus

4.5 Pinus

4.8 Camellia

4.95 9805 -7790 -7920

5.1 Quercus

5.2 Pinus

5.3 Pinus, Quercus

5.4 Pinus

5.8 Pinus

6 Pinus

6.1 Pinus

6.2 Pinus

6.3 Pinus

6.4 Pinus, Quercus

6.6 Pinus

6.7 Pinus, Quercus, Castanopsis

6.8 Pinus

7.2 Pinus

7.3 Pinus

7.4 Pinus

7.6 Pinus

7.7 Pinus

7.8 Pinus

7.9 Pinus

8.1 Pinus

8.2 Pinus

8.34 10556 -8520 -8692 Pinus

8.4 Pinus, Quercus

8.6 Pinus

8.7 Pinus

8.8 Pinus

23UPW-02 Cal yr BP Calyr BC/AD eDNA(Genus)

0 Spirodela, Potamogeton, Trapa, Salvinia, Euryale, Ceratophyllum, Hydrocharis, Zannichellia, Castanopsis, Salix, Callitriche

0.1 Spirodela, Potamogeton, Zannichellia, Trapa, Nymphaea, Salvinia, Euryale, Ceratophyllum, Hydrocharis, Quercus, Salix, Humulus

0.2 Hydrocharis, Trapa, Nymphaea, Victoria, Salvinia, Euryale, Ceratophyllum, Potamogeton, Zannichellia, Robinia, Salix, Cnidium

0.3 Hydrocharis, Salvinia, Trapa, Euryale, Ceratophyllum, Potamogeton, Zannichellia, Salix, Humulus, Nicotiana, Lindernia, Persicaria

0.4 -283 modern modern Spirodela, Trapa, Nymphaea, Salvinia, Euryale, Ceratophyllum, Potamogeton, Salix, Humulus, Bolboschoenus, Eleocharis, Lindernia, Plantago, Callitriche

0.5
Trapa, Salvinia, Euryale, Persicaria, Ceratophyllum, Nymphaea, Potamogeton, Pinus, Robinia, Quercus, Populus, Salix, Humulus, Calystegia, 

Bolboschoenus, Eleocharis, Setaria, Lindernia, Artemisia, Callitriche

0.6 Spirodela, Trapa, Salvinia, Ceratophyllum, Euryale, Potamogeton, Robinia, Lindernia, Bolboschoenus, Persicaria

0.7
Ceratophyllum, Trapa, Euryale, Potamogeton, Zannichellia, Robinia, Quercus, Prunus, Pinus, Bolboschoenus, Setaria, Draba, Lindernia, Astragalus, 

Persicaria

0.75
Persicaria, Trapa, Euryale, Ceratophyllum, Potamogeton, Miscanthus, Populus, Salix, Pinus, Robinia, Chenopodium, Beckmannia, Humulus, 

Bolboschoenus, Oenanthe

0.9 -1212 modern modern
Spirodela, Salvinia, Persicaria, Ceratophyllum, Trapa, Hydrocharis, Potamogeton, Pinus, Chenopodium, Astragalus, Calystegia, Bolboschoenus, Persicaria, 

Oenanthe

0.9 -962 modern modern

Cultivated plants

Temperate & tropical regions of E Asia

Mainly in tropical and subtropical Asia

JN, JJ in Korea

Wetland 

creation

Dry

land
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23UPW04

7.8m

Wetland creation

Cultivated plants

Dry land

Swamp/Wetland expansion

modern

AD 107

1840 BC

23UPW02

8.8m

Dry land

Wetland creation

Cultivated plants

modern

AD 1152~8692 BC

Schematic reconstruction 
showing Holocene plant cover & wetland evolution in the Upo Wetland 

based on eDNA

8000~9000 BC
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AI Model for Biodiversity Monitoring based on 

correlation analysis between past temperature and eDNA/pollen data in sediment layers

• A model utilizing correlations between Topyeong Stream eDNA & pollen data

and temperature/precipitation trends

• Projecting future temperature data onto the established model to predict future

species composition

TargetInput 

Artificial intelligence (AI) learning model

Pinus

Asteraceae

Temperature/precipitation data eDNA/pollen data in sediment layers
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Reconstruction of past climate data for AI model development

Category Details

Period 8,000 years ago (Holocene)

Utilized Data

Pollen, Tann (Mean Annual Temperature), MTCO (Mean Temperat

ure of Coldest Month), MTWA (Mean Temperature of Warmest Month

), Pann (Annual Precipitation), Psum (Seasonal Precipitation)

Climate Information Temperature & Precipitation

Data Coverage 89 locations across the Korean Peninsula

Temperature Trend Declining temperature trend from the Holocene to the 2000s

• Applicable across the entire 
Korean Peninsula

< Gwangyang model >
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• Input : Temperature & Precipitation

Past climate data(Temperature & Precipitation) 

Slinear

interpolation
Scaling

Degree1

Degree2

Degree3

Shifted

Input

eDNA

Pollen

eDNA + Pollen

Pinus

Asteraceae

eDNA, Pollen and their combination

Target

SMOTE analysis

*Synthetic Minority Over-sampling Technique

Degree1

Degree2

Degree3

Shifted

E_Dna

화분
Combine

Input Target

No Smote With Smote

Degree1

Degree2

Degree3

Shifted

E_Dna

화분
Combine

Input Target

• Target : eDNA & Pollen
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✓ Tropical

✓ Temperate : Pinus, Quercus

✓ Boreal & cold temperate : Larix

• Prediction of vegetation changes under future 

climate change(Temperature & Precipitation)

Pinus
Quercus

ca. 2057

ca. 2055

ca. 2071~

Larix

Tropical

Climate Change 

Projections(CMIP6)

Application of CMIP6 future climate scenarios
to the developed AI model system

Targ

et
Inp

ut 

Artificial intelligence (AI) 

learning model

* CMIP6 scenario assumes advancements in renewable energy

and continuous eco-friendly economic growth. 
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Summary

• We conducted eDNA analysis on past sediment layers in temperate 

regions and confirmed its feasibility.

• We demonstrated that analyzing eDNA from soil cores can help 

reconstruct past environmental changes.

• Finally, we attempted to develop an AI model prototype to predict future 

biodiversity changes based on the correlation between past climate 

change and taxa occurrences.
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