TOEVE:
goiath

- g
saan 2™ !
t:m\_‘,,:,m_—.:s::‘ B
e BE T
ZaADE L 8 ¥ amosoe®
R LY et
o BR RS i
Rl ey nAIEE
P oy e

 EEuwwn_
f), BLESLERER

F, 252‘2’3@??1%%%5@} =gkt
Sadeity £E AR ) STt - EE4
%V'

7.260+10.135 ¥

WAIBEISANRE- PREARER




==

75193(:)«*11524;(5.&; ; . - B (=
: S0 7 26,010.135 1

HANAR CRRT
e iz R IHGIMANDE PREALER

L

L 3




i D.,\_\gu\‘--

,J-(_\_'\\:.mﬁ" .

GRS, R
il ;10)'_6“"‘%“

0% whe -




-




BT >S5 — A3 AFTAARIRE =

FCHIT : HKJRIDERX

e BIFIDIRWTARZ &) (C L DR (CHKFRAESERE HMENN apcc, 2021)
=fEMREED LERICEKID. HEPTHITRDOHIKREDKENSF

(Fowler and Hennessy, 1995; Alfieri et al. (2015); Alifu et al. (2022) )

R

« HRICHEWTE, IEFBFEDOXRDITHKNFEEL.
AR AR - BBBRNREZBIES5UTND

(Hazarika et al. (2016); Juarez et al. (2021); Zhang et al. (2011)) §82 st ©#ﬁﬁ

ﬁ'f'g'ﬁ * E}ﬂﬁ ° iﬁ@i%@@:j@@j{%éfﬁﬁa * %E}J?"DZ (Ogchi et al., 200

1 4ti2)




BT >S5 — A3 AFTAARIRE =

X COIC : {THREAR/KIEERDIEIE & T DEK

« BAROARNIMEHRIRIEKMR : 4 : IR (Exx18) , WL
=H%E (£&E%E - £FEXMEEKEE) +IEAE GHKHE) OlAE0OE

..., CHBHE

-

« Eco-DRR (Eco-Disaster Risk Reduction
 ARRZEZFALEBERK) DEZA
IZ& Y. BF@ENAETLTLS
SHERROMBZECEROTOEAD
SEFR (Viglione et al. (2014) (FhHY)

-
-l ;*
- il:“‘




BT >S5 — A3 AFTAARIRE =

Eco-DRRIEER

- Eco-DRRIittss (EEIRE(TH T DIBERIRE) GiEEFn, 2021; Teramura and Shimatani, 2021)
HKBFDIREHERE & P REIFOREEEPARERREMEEZHEMT I D

TOKEF  RRFICH I DRKINIR. BRI TIEDOMES

R HME. BAKDOFRROMESE, RIRFBDE

Eco-DRR
72 E T - Foos Freesemda oy

|- Water-level regulation
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Site Latitude (°) Longitude (°) UAV-LiDAR and UAV-SfM measurement Old map measurement
Length (m) Width (m) Height (m) Length (m) Width (m) Height (m)
Tand6 35.1294 N 136.2090 E 29462 5.28 0.96 360.0 36 1.5
2 35.1305 N 136.2090 E 55.26 5.78 0.25 138.6 36 1.8
3 35,1322 N 136.2070 E 102.81 502 1.20 432 54 03
4 35.1304 N 136.2050 E 48.49 5.02 0.55 144 36 1.5
5 35.1291 N 136.2060 E 4255 3.52 0.28 81.0 36 1.5
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MR RIS %3 Progress in Earth and Planetary Science

Dt era. ) Progress in Earth and
Progress in Earth and Planetary Science (2025) 12:41

s dokr10.1186540645.025. 00715 Panetarysence. Qgura, T., Shimamoto, K., Mizuno, T., Katayama, D.,
Yamauchi, H., Hattanji, T. (2025.06) ldentification of
|dentification of traditional flood control 2. traditional flood control facilities concealed in the

facilities concealed in the riparian forest:a case  ingrian forest: a case study of the Echi River, central
study of the Echi River, central Japan

Takuroqura”LiKazuyuk\Shimamoto:,ToshiakiM\zuno?',Da\sukeKalayama’:,H\royuk\Yamauchiﬁand Jqpqn' Progress in EOrTh Ond PlOneTOry SCience' ]2 (])'
41. doi: 10.1186/540645-025-00715-5

Abstract

Unprecedented climate change has intensified flooding globally, with Japan experiencing frequent annual flood
events. Traditional flood control facilities (TFCFs), levees made of stone, have historically played a crucial role in miti-
gating flood risks, supporting livelihoods, and enhancing local ecosystems. However, urbanization and the loss

of floodplain functionality have contributed to the physical degradation and erosion of TFCFs. The rediscovery

and evaluation of these structures are crucial for preserving cultural heritage, informing climate adaptation strategies,
and enhancing disaster resilience. This study develops an integrated methodology to identify and analyze the Saruo
structure, a type of TFCF, in Shiga Prefecture, Japan. A multidisciplinary approach was employed, integrating UAV-
LIDAR, UAV-SfM, old maps, field surveys, and interviews. A high-definition digital terrain model (DTM) was devel-
oped to detect convex landforms consistent with Saruo. An 1874 historical map confirmed their spatial distribution,
while field surveys and interviews provided complementary insights into their physical characteristics and histori-

cal functions. The findings revealed that some Saruo structures have undergone significant transformations owing

to floeding, vegetation encroachment, and urban development, while others have persisted despite environmental
changes. Additionally, discrepancies between residents'recollections and modern landscapes highlight the limitations
of memory-based reconstruction. Quantitatively capturing historical changes highlighted changes in the dimensions
of Saruo owing to factors such as flooding, vegetation growth, and urban development. The results underscored

the limitations of relying on individual methods while demonstrating the strengths of an integrated, multidisciplinary
approach. This study emphasizes the potential of combining advanced remaote sensing technologies with histori-

cal and community-based knowledge to rediscover and reinterpret forgotten TFCFs. Furthermore, this approach

has broader applications for flood risk assessment, disaster education, and cultural heritage conservation.

Keywords Traditional flood control facilities, UAV-LIDAR, Old map, Riparian forests, Traditional knowledge, Echi river

Ogura et al., (2025) PEPS 30




