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Strategy for agile extreme weather disaster monitoring using micro-satellites

Yukihiro Takahashi*

Abstract: Real-time monitoring of natural disasters caused by extreme weather and understanding the broader
conditions leading to them are crucial issues from a disaster mitigation perspective. However, observations from
existing satellites are not always sufficient in terms of observation frequency and ground resolution. Yet,
significantly increasing the number of medium-to-large satellites from the current situation is not straightforward.
We must explore incorporating low-cost, high-performance satellite observation methods while maximizing the
use of existing satellite data. Our group at Hokkaido University, in collaboration with Tohoku University, has
developed and launched six 50kg-class micro-satellites to date, demonstrating their practical feasibility. We have
particularly succeeded in developing unique methodologies not found in existing satellites, such as creating 3D
cloud models through stereo imaging and observing water vapor using a high-precision spectral camera capable
of multi-wavelength selection. In the future, we aim to achieve continuous monitoring of any region globally with
the world's smallest number of satellites by forming a constellation of multiple units.

Keywords: extreme weather, micro-satellite, monitoring, strategy
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Development of Power Outage GIS Data Due to the 2024 Noto Peninsula Earthquake
Using Historical Power Outage Information

Kenji Sugimoto*, Saya Komatsu**, Kanichiro Matsumura***

Abstract: The 2024 Noto Peninsula Earthquake caused widespread and large-scale power outages due to
earthquakes, tsunamis, and crustal movements. If detailed information on power outages in the region after a
disaster can be referenced, it will lead to diverse and multifaceted damage estimates that take into account
geographical and regional characteristics. This study used power company blackout history information to create
GIS data on blackout areas and periods at the town block and district level. Based on the GIS data created, we
visualized the trends in the number of households affected by blackouts and blackout rates as spatial distributions
and evaluated the relationship between blackout rates and seismic intensity levels. As a result, power was restored
early in Nanao City and Shika Town, but it was delayed in Suzu City, located at the tip of the peninsula.
Additionally, in Wajima City, Suzu City, Anamizu Town, and Noto Town, the maximum power outage rate reached
100%, clearly indicating that the entire region was without power due to the earthquake. Furthermore, when
calculating the power outage rate by seismic intensity level, there was no significant difference in the reduction
rate of power outages across different seismic intensity levels.

Keywords: {5 (power outage) , 45 6 £EHEE 2 5 Hi % (2024 Noto Peninsula Earthquake) , ¢ 245 IF (disaster recovery) ,
I REE R (historical power outage information)
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A Study on Visualizing the Discrepancy Between Residents’ Perceived Disaster Preparedness
and Physical Tsunami Risk

Akua Matsumoto*, Yuki Akiyama**, Kento Kokubo***

Abstract: This study aims to visualize the gap between residents’ subjective awareness of tsunamis and the objective
physical risks of tsunami damage. Using the nationwide “Sumikokochi Data” survey, we quantified disaster
awareness at the oaza level through the item “lack of concern about tsunamis.” Physical risks were assessed by
combining inundation hazard maps with building polygon data, estimating structural attributes (wooden or non-
wooden) and calculating damage rates. By integrating both datasets, we analyzed Tokai and Setouchi regions. Results
revealed that awareness is generally high along the Pacific coast, yet some areas remain vulnerable where risk is
high but awareness low. In the Seto Inland Sea region, risk is usually lower, but local hotspots of high vulnerability
were also identified. Future work will incorporate demographic attributes to achieve multi-axis evaluations and

refine regional assessments for tsunami risk reduction.

Keywords: H:¢ (tsunami), B5SEER (disaster awareness), #ER) Y X 7 (physicalrisk), ¥ ¥ » 7 A[#fL (discrepancy

visualization), HUH/3HT (regional analysis)
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Analysis of the Impact of Flood Risk on Real Estate Rent in Metropolitan Manila

— Focusing on Rent Bands Heterogeneity —

Hiroki KAMATANI*, Morito TSUTSUMI**

Abstract: This study analyzed the impact of flood risk on condominium rent in the Philippines, a country highly
vulnerable to natural disasters and flooding. Using quantile regression, we examined the hypothesis that “income
levels correspond to property rent bands, and the impact of flood risk differs by rent bands.” The results suggest
that flood risk is recognized as a significant factor in rent determination for mid-rent properties. Conversely, its
impact is estimated to be relatively weaker for high-rent properties. Furthermore, flood risk had no significant
effect on rent for low-rent properties, many of which are in floodplains. This suggests that local residents may

have become resigned to flood risks.

Keywords: /K U 2 7 (Flood Risk) , 23 st [B])5 (Quantile Regression), -~ K= 7 + 7 77’12 —F (Hedonic Approach),

727 — 4 (Spatial Data)
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%2 Modell D5HTHEF

r=0.10 =025 T =050 =075 T =0.90
Coef t-value Coef t-value Coef t-value Coef t-value Coef t-value
(Intercept) 3.231%°* 91.59 3.200%* 124.66 3.215*** 11179 3.202***  300.13 3.331°**  104.06
Area ~0.000** -3.21 ~0.000 ~0.61 ~0.000 ~1.87 0.000%** 5.10 0.000%** 407
Bedroom —0.044*+* ~8.06 —0.053*+ ~9.50 —0.041%** —7.14 —0.063***  —33.77 —0.057+** ~8.18
Bathroom 0.001 0.27 0.013 172 0.041% 5.56 0.067%* 37.27 0.049%** 7.85
Electricity ~0.059***  ~10.00 ~0.060"** ~8.08 —0.047** —6.84 —0.052*** ~7.67 ~0.014 ~1.18
Internet 0.067*** 6.8 0.072%** 12,10 0.078"* 12.24 0.073*** 26.43 0.020%** 4.35
Securitylnt 0.034** 3.18 0.005 0.60 —0,027"* -3.62 0.001 0.13 ~0.009 ~0.75
MakatiDistance —0.009***  —13.08 ~0.007*** —6.99 ~0.005*** ~6.04 ~0.002°** —8.97 ~0.000 ~0.15
SchoolDistance ~0.022 ~1.95 ~0.035"** —5.02 ~0.054"** ~6.06 —0.043*"*  -14.01 ~0.046*** ~3.55
PopulationDensity —0.095*""  —12.20 —0.088"*"  —14.48 ~0.052°** ~8.01 —0.047*"  —24.50 ~0.061°* ~8.57
FloodRiskl base base base base base
FloodRisk?2 ~0.016 ~1.10 ~0.039"* —5.34 ~0.063** -6.13 —0.041*"* —4.59 ~0.031°* —4.01
FloodRisk3 0.002 0.10 0.020* 3.07 ~0.017 ~1.01 ~0.014 —1.64 ~0.023 ~1.21
FloodRiskd 0.062* 297 0.014 145 0.002 0.09 0.017%** 3.60 0.001 0.02
Num. Obs. 4381
"p<0.05, " p<0.01, **p<0.001
\ L7 N N = S I
# 3 Model2 DOHTRER (B 2 27 LIS OB SITE )
T = (L10) T = (.25 7 = (L5 T =(LTH 7 = (L90)
Coeff t-value Coeff t-value Coeff t-value Coeff t-valne Coeff t-value
FloodRisk1 base base base base base
FloodRiskInt ~ —0.005  —0.69 —0.028"" —437  —0.046"" —5.03  —0.022™" 312 —0.026"" —4.23
Num. Ohs 4381
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Study on Draft Guidelines for Analyzing Build-up Area Damage in Post-Earthquake
based on Observation Satellites Data

Tomohiko SAKATA*

Abstract: This paper reports about the study of draft guidelines for analyzing build-up area damage in post-
earthquakes based on observation satellites data, which was carried out as part of the development of technology
to rapidly grasp built-up area damage in post-earthquakes.

The draft guidelines include the following content: a. Clarification of reference situations, b. Overview of building
damage surveys and observation satellite timeline, c. Examples of the use of observation satellites during
earthquakes, d. Satellite data analysis methods and case studies.

Keywords: B2 (Observation Satellites) , {5 #1#% 5 (Build-up Area Damage), 771 N7 A 22 (Draft Guidelines),
KHiZE% (Post-Earthquake)
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