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< SUMMARY >

Purpose &
Contents

This research aimed to practically support the new climate system agreed in the
Paris Climate Agreement and “develop the echnologies to expect the future climate
disasters (drought, heavy snow and localized heavyrain) based on artificial intelligence
considering the correlations between the causes of the damages from the climate
disasters in the past and the current conditions (machine learning-artificial neural
network)” to efficiently respond to the climate disasters that may rapidly occur.

To that end, fist, this study conducted an analysis on the correlations between
the causes and the damages of the climate changes in the past (drought, heavy
snow and localized heavy rain) based on the big data an alysis (e.g. Text
mining). Second, it trained artificial intelligence (machine learning—artificial neural
network) using the correlations, and produced the expectation information including
the point of time and location where the same damages may occur in the future
by applying artificial intelligence to the future climate change scenario. Third, it
established the political measures tool that may be applied in the practical works
including expectations of the damaged conditions of the SOC (e.g. Airports and
ports) related to the Ministry of Land, Infrastructure and Transport.

In the first year of the research, the analysis on the correlations on the climate
disasters in the past (drought, heavy snow and localized heavy rain) was conducted.
The study established an inventory of the causes and damaged conditions of the
climate disasters occurred in the past focusing on the literary information, and
conducted an analysis on the correlations on the space and time between the causes
and conditions of the damages using the big data (e.g. test mining). In the second
year, the study produced the information to expect the damages in the long and
short—term future by applying the aforementioned correlations to artificial intelligence
(machine learning — artificial neural network) and the future climate change scenario.
It also proposed the measures to directly apply the developed technologies to the
policies to strengthen the management system of the SOC (airport, road and railway,
etc.) related to the Ministry of Land, Infrastructure and Transport.

Results

The final achievements of this research include:

1) 2 technological developments (the analytic technology on the correlations between the
causes and conditions of climate change and the analytic technology to expect the same
damages in the future by the point of time and location); 2) 10 academic achievements
(5 SCI(E) and 5 published papers); and 3) 1 industrial property right (1 domestic patent).

Expected
Contribution

The results of this research are:

1) Technical transfer of industries for production of commercial software (artificial
intelligence (machine learning—artificial neural network) and big data analysis
technology)

2) Government projects support and application to “the national adaptation
measures to climate change” (national project 56 (Establishment of integrated
disaster management system and strengthening immediate response capability),
national project 61 (Establishing a sound implementation system for the new era
system), the national adaptation measures to the climate change and the
low—level local governments (Law on Planning and Use of Land)

Keywords

. Machine , .
Climate Change Al , Big data Correlation
Learning
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Table 3. Neural network weight between landslide and related factors.

Standard  Normalized Weight with

200 Cycles for 1 epoch 1 2z 3 4 5 L 7 B 9 U] Average Deviation  Respect to Timber Age
Slope gradient 00555 00548 00546 00546 0.0549 0552 0.0557 0.0561 0.0564 567 005545 0.00072 1.14851
Slope aspect 00els 00611 00608 D007 0.0607 0.0606 0.0606 D0s05 0.0604 ids03 D0s073 0.00034 1.25787
Curvature 00623 00615 00614 00615 00616 0618 00620 0.0623 0.0625 D629 006198 0.00045 1.28376
TWI 00512 (L0520 0.0512 0.0506 0.0500 00495 0.04%) 0.0485 0.0480 00476 004976 000141 103065
SPl 00531 00520 00518 00517 0.0517 0517 0.0517 517 0.0516 516 005186 0.00043 1.07415
SLF 00579 D05 0.05%0 00584 0.0578 0572 0.0567 0.0564 0.0561 559 05748 000116 1.19056
Standardized height LELE. 0.083 00909 00955 0.0987 01014 01036 01052 01063 01070 09615 00132 1.99151
Valley depih 00521 00517 0.0514 00512 0.0510 0.0509 0.050% 0.0508 0.0508 00509 0.05117 0.00042 105986
Downslope distance gradient 00626 00579 00559 00551 0.0547 00546 0.0548 0.0552 0.0557 00563 0.05628 0.00231 116570
Timber diameter 0.072 00717 00712 0.071 0.0708 0.0707 0.0705 0.0704 0.0704 00703 0.07090 0.00055 1.46852
Timber type 00546 00515 0.0514 00513 0.0512 0512 0.0513 0513 0.0512 Q0512 005162 0.00100 106918
Timber density 00607 D.0582 00577 D0s77 0.0579 0.0581 0.0583 0.0584 0.0584 00583 0.05837 0.00082 1.20899
Timber age [T 00484 0482 00482 0.0481 00482 00482 0.0482 0.0482 D482 004828 0.00022 100000
Soil depth 00682 00686 00666 L0646 0.0626 00606 0.0586 0.0566 0.0553 Q0543 D0s160 0.00506 1.27589
Soil drainage 00546 0544 00547 D055 0.0557 0560 0.0561 00562 0.0563 00564 005558 0.00072 115120
Soil Topogeaphy 00606 00607 00603 D000 0.0598 0.0597 0.0597 0.0596 0.0595 00594 0.05993 0.00043 1.24130
Soil texture 00542 00531 0.0529 00527 0.0526 00526 0.0526 527 0.0528 530 005292 0.00046 1.09611

<ad 7. elasAdY AEEA L ISR AL =2 A3 Lee et al., 2017)>
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