S SR ST TS % K E P 588 2021 f 1 f

"

HHGF T SR RICBT BT A BE UL S OB L S FE

S A

-0

29 & * - P.C. Shakti *

- 2%

Estimation and Field Investigation of Inundation Depth in Mito and Hitachiota Cities
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Abstract

A record-breaking heavy rainfall caused by Typhoon Hagibis 2019 struck the Kanto and Tohoku areas, Japan, in
October 2019. Due to this rainfall, a total of more than 70 rivers overflowed and breached their embankments at
more than 140 places, including the Naka River and the Kuji River in Ibaraki prefecture. Among the vast disaster-
affected areas, we focused on the inundation around the Iitomi-Machi / Watari-Machi (Mito City) along the Naka
River, and around the Matsuei-Machi (Hitachiota City) area along the Kuji River; estimated the flood depth in these
areas base on the two photos shared on SNS right after the flood, and conducted a field investigation to compare the
estimated flood depth. It is found that the estimated depth is in good agreement with the actual flood depth.
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Table 1 Damages caused by Typhoon Hagibis (summarized at 9:00 JST on 10 April 2020).
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Estimated flood depth corresponding to SNS
photos (Background map Source: Esri, Maxar,
GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User
Community). Red spot and red closed area indicate
the reference point and target area, respectively.
(a) litomi-Machi / Watari-Machi area; (b) Matsuei-
Machi area.
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Table 2 Results of the investigation of flood depth.
M aE BE HAEER | EERR
M1 36.4185( 140.4274 3.6m L5m
M2 36.4168( 140.4283 1.5m 1L8m
M3 36.4166( 140.4283 2.6m 25m
M4 36.4149| 140.4319 3.4m 28m
M5 36.4129| 140.4279 59m 44m
M& 36.4133( 140.4251 3.0m 2im
M7 36.4147 140.4227 3.0m 27m
M8 36.4142( 140.4223 1.2m 0.9m
M9 36.4134 140.4224 0.9m Om
M10 36.4138| 140.4207 om om
M11 36.4144| 140.4212 1.2m om
M12 36.4179 140.42 0.9m 0.7m
o1 36.5101 140.4661 2.6m 28m
o2 36.5095( 140.4661 31m 31lm
03 36.5057 140.46596 21lm 22m
04 36.5114| 140.4666 0.5m 0.6m
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Fig. 2
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Comparison of estimated and investigated
results (Base-map Source: standard map
provided by the Geospatial Information
Authority of Japan (GSI)). Circles indicate
the investigation point, and A shows the
embankment failure locations. (a) litomi-Machi
/ Watari-Machi area; (b) Matsuei-Machi area.
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Photo 1 Under path at investigation location M1. . . . s .
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Photo 4 Water line from flood waters visible on the fence at

investigation location M1.

SE 2 NP FEETHENLAEIEZANY (M3)
Photo 2 Flood water almost reached the roof of the
convenience store at investigation location M3. FE S5 02 MFICHBEADEDA?

Photo 5 Damaged field from flood waters
around investigation location O2.
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Photo 3 Water line from flood waters visible on the Photo 6 Broken old embankment at location C2 in Fig. 2.

store wall at investigation location M6.
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Photo 7 Embankment breach location on the
upstream side of Matsuei-Machi.
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