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One of the significant effects of climate change on vegetation which is
also the basis of terrestrial ecosystems, is that rapid and major changes have already affected in
the vegetation distribution. Understanding the current vegetation distribution and predicting the
future vegetation distribution are indispensable for the harmony between vegetation and humans, and
for sustainable development. In this research, we developed the model of the current vegetation
distribution using by fusion the earth observation data by satellite remote sensing and deep
learning technology and made the nationwide vegetation distribution based on Dominant
Genus-Physiognomy type (DG-P type). In addition, order to develop a nationwide vegetation dynamics
model that to predict future vegetation distribution, we collected and prepared GDDP (Global Daily
Downscaled Projections), which 1s climate prediction data provided by NASA.

Al



2
Al
1 2
3
4 5
Dominant Genus-Physiognomy type DG-P
Land cover/land use; Physiognomy;

Dominant Genus-Physiognomy type DG-P
Fagus
DG-P - Fagus-DBF
(Quercus) - Quercus-DBF
- Quercus-Shrub
DG-P



1/2.5
100

2018 2020
Sentinel-2/MSI

MRENDVI 13

Earth

GD-P

53

0.9

GDDP Global Daily Downscaled Projections
2100

km

NDVI

Google

GD-P

1950

DG-P

2

139.65°E  140.13°E  140.62°E 141.1°E 141.59°E

40.37°N

40.37°N

39.17°N

37.98°N

39.17°N

37.98°N

= Aies ECF
Acer DBF
m— Acer Shrub
e Alnus DBF
== Alnus Shrub
m= Alpine Hert
m—Alpine Shrub
e Bamboo EBF
= Barren
e Betula DBF
= Builtup

139.65°F 140.13°F 140 62°F 141 1°F 141.59°F

- Camellis EBF m=juglans DBF m Preracarya DBF - Thujopsis ECF
Carpinus DBF m= Larix DCF W Quercus DBF = Tilia DBF
m Castanopsis EBF m Machilus EBF m Quercus EBF — Tsuga ECF
m= Coastal Herb = Mallotus DBF = Quercus Shrub = Uimus DBF
m—Coastal Shrub = Miscanthus Hero = Rnododendron Shrub = Upland field
mm Cryptomeria.Chamaecyparis ECF e Open space Hera Rabinia DBF —Water
. Deciduous Shrub Paddy field Salix DBF S weigela Shrub
W Euptelea DBF W Pasture Salix Shrub m— Wetland Herly
Fagus DBF Pinus ECF - Sasa Shrub = Zelkova DBF
m—Fraxinus DBF = Pinus Shrub Theje ECF = Zoysia Herb
e Hydrangea Shrub - Populus DBF

DG-P

NASA Earth Exchange
25

GDPP



11 8 7 9

Sharma, R. C., Hirayama, H., Yasuda, M., Asai, M., & Hara, K. 14(D)
Classification and Mapping of Plant Communities Using Multi-Temporal and Multi-Spectral 2022
Satellite Images.
Journal of Geography and Geology 43-57
DOl
10.5539/J3GG.V14N1P43
80
2022
343-352
DOl
10.14943/lowtemsci .80.343
Sharma, R. C. 61(3)
2022
3
DOl
Sharma, R. C., & Hara, 7(2)
Self-Supervised Learning of Satellite-Derived Vegetation Indices for Clustering and 2021
Visualization of Vegetation Types.
Journal of Imaging 30

DOl
10.3390/j imaging7020030




Hirayama, H., Sharma, R. C., & Hara, K. 42
Examination of Time-series Generation Method of Satellite Data for Vegetation Mapping in a 2021
Cloudy Region.
Proceedings of the 42nd Asian Conference on Remote Sensing (ACRS 2021) 1217-1223
DOl
Sharma, R. C. 2(2)
Genus-Physiognomy-Ecosystem (GPE) System for Satellite-Based Classification of Plant 2021
Communities.
Ecologies 203-213
DOl
10.3390/ecologies2020012
26
— 2021
95-100
DOl
10.5738/jale.26.95
Hirayama, H., Tomita, M., & Hara, K. 35
Quantitative monitoring of changes in forest habitat connectivity following the great eastern 2020
Japan earthquake and tsunami.
Landscape Ecology 1519-1530

DOl
10.1007/s10980-020-01034-4




21

(Senecio madagascariensis Pioret) 2020
23-38
DOI
Sharma, R.C., Hirayama, H., Tomita, M. and and Hara, K 40
Mapping of the altitudinal and topographical patterns of mountainous vegetation in northeast 2019
Japan.
Proceedings of the 40th Asian Conference on Remote Sensing (ACRS 2019) 2242-2250
DOI
Hirayama, H., Tomita, M., Sharma, R.C. and Hara, K XL11-3/W8
Land-cover Maps using Multiple Classifier System for Post-disaster Landscape Monitoring 2019
International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences 139-142

DOl
10.5194/isprs-archives-XL11-3-W8-139-2019

16 0 3

68 ( )

2022




22

2022

22

2022

Ram C. Sharma and Keitarou Hara

Classification and mapping of vegetation types through machine learning of sentinel-2 multi-temporal images.

2021

Hirayama, H., Sharma, R. C. and Hara, K.

Examination of Time-series Generation Method of Satellite Data for Vegetation Mapping in a Cloudy Region

The 42nd Asian Conference on Remote Sensing (ACRS 2021)

2021




30 (web

2020
UAV
68
2021
68
2021
21

2021




UAV

21

2021

Sharma, R.C., Hirayama, H., Tomita, M. and and Hara, K

Mapping of the altitudinal and topographical patterns of mountainous vegetation in northeast Japan.

40th Asian Conference on Remote Sensing

2019

Hirayama, H., Tomita, M., Sharma, R.C. and Hara, K.

Land-cover maps using multiple classifier system for post-disaster landscape monitoring

Geolnformation For Disaster Management (Gi4DM)

2019

Sharma, R.C., Hirayama, H. and Hara, K.

Deep learning of satellite data and mapping of plant communities

2019




Ram Sharma

24

2019

20

2020

67

2020

(

)

2021

272




(Tomita Mizuki)

(00397093) (32515)
(Fujihara Michiro)
(80250158) (24506)




