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Proceedings of ECES Public Symposium

)N BiEE S T oHE |
~FRE R ZRPRICE B A T~
Sediment Corridors Connecting Forests, Rivers, Villages, and the Sea

toward Integrated River Basin and Sediment Management

HEE: 2023429 A 22 A (&) 13HF~17 B
S FIIRT: FTIRF ¥ U8R F XA —L
(A>T A > zoom ClEIRFAEME)

Date: September 22, 202313:00~17:30 JST
Place: Kihada hall, Kyoto University, Japan

(broadcast online by zoom)

ISFARE TR 26 MIEAIRE AT AT T L

ECES public symposium under the 26th Conference
of the Ecology and Civil Engineering Society (ECES) in Kyoto

T CAERIZRE 20 ARBASEITEESR, TRERIZFSERIREZESR
Organizer: Executive Committee of the 26th ECES Annual Meeting, International Committee of ECES
g - RRREHXARTKERRERARE 2 —

Co-organizer: Water Resources Research Center, DPRI, Kyoto University

RO URDHLE, ARBEEANTNAEORNEEDBREZ T TERELET.

This symposium is supported by the River Fund of The River Foundation, Japan.
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Date: September 22, 2023—13:00~17:00 JST
Place: Kihada Hall, Kyoto University, Japan (broadcast online by zoom)

13:00 2§ - BREFEH  Greetings and Introduction
JVERE meT- HEBdR (LIALREE)
Assoc. Prof. Dr. Sakiko Yaegashi, University of Yamanashi (Japan)

13:05 F&i# 1 Keynote 1
AR &A1 D EEAGEHERE R 0D 72 8 DI EHLE & VEHEE R O PR HEe
Widening River Corridors and Reconnecting Floodplains for Flood Conveyance and River
Connectivity
<y RN e RLT Hit (B 7HN=T KFEA—2Z L— (T AU D)
Prof. Dr. Matt Kondolf, University of California, Berkeley (U.S.A.)

13:45 F#{#H 2 Keynote 2
TN 31T 5 Hab DBt
Riverine Sediment Connectivity
TLY e UAa—b iR (an T FHSERTE (7 AU D)
Prof. Dr. Ellen Wohl, Colorado State University (U.S.A.)

14:15 #53 (4 7 A #H) Keynote 3 (to be held Online)
KK ) & TR Re R ZE ] 4 A X 7 R
Hydro-Climate Variability and Morphological Spatio-Temporal Dynamics
~Vxb s 2= (RURFE (FAY)
Prof. Dr. Mariele Evers, University of Bonn (Germany)

REH  Break Time

15:05 F#i#H 4 Lecture 4
bR G TWE I L ARG ED RS
Future Perspective of Integrated Sediment Management and Habitatology
TP RSN FEMNER CRIRANZKREE)

Dr. Yasuhiro Takemon, Visiting Researcher, Osaka Metropolitan University (Japan)
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15:45 GF#{H 5 Keynote 5
HIK R G HrbE L & A RR R e~ R rTRE 22 i a2 B fR L T~

Comprehensive Sediment Management and Ecosystem Restoration in the Mimi River

System -Aiming for Sustainable Basin Management-

thily Kby BIAFER (M AN T R BESERT)

Dr. Daisuke Nakano, Senior Researcher, Central Research Institute of Electric Power
Industry (Japan)

16:10 % 6 Keynote 6
TRk O R & RS
Perspectives and Problems of Basin Flood Control
W KR iR (EIRSLRS)

Prof. Dr. Kentaro Taki, University of Shiga Prefecture (Japan)

REH Break Time

16:50 #G7fEm  Discussion
a—F o x—F— f it i OLEKRF KAr5EET)

Coordinator Prof. Dr. Tetsuya Sumi, Disaster Prevention Research Institute,

Kyoto University (Japan)

17:30 # T Scheduled to end
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BEMRE Introduction

FINEBZEDOLSC THDE]
~EMNGEREERICE T T~

Sediment Corridors Connecting Forests, Rivers, Villages, and the Sea
toward Integrated River Basin and Sediment Management

KiZm& LR ~fn, Z<ObDOEUNGHE~EBZb LET. RO BARD
JNIANDEDS LZ25FH7e0IlltDfiinaligEE k), BWaeZkxE L., T L THRRTER
BN o 7e— 1T, T EBESN LG & 2T RESCKEEEIE D B
LWWEEITKR LT, WK Z L HIIER L) IER R RO b o ERD L
7.

KRR LTE, WHEHOT THEEEH SN OO bRFIZELNLD Z
& DYoo oA ERVE R L REIEAKITER LU, EWNAORMEZEE L TR O
FELT MR EIZHONT, BETHINEDORLR LT HER LIRS LET.

Water flows from high to low, carrying various materials including sediments from the
mountains to the sea. In the last century Japanese rivers have been interrupted and channeled for
the flood control to save people. While the society has become more affluent, new
problems have emerged, such as the dam sedimentation, the downstream sediment shortage, and
severe disasters caused by climate change. In order to solve these problems, the integrated river
basin management is required for enabling effective use of the entire basin for sediment and
flood control.

This public symposium focuses on integrated sediment management and river basin flood
control, each of which has recently attracted attention but has rarely been discussed together. We
invite research experts from Japan and overseas to share the latest knowledge and topics with

citizens as well as civil engineers.

25



EEERSLUVO—TFToR—4E2—0DTOT 14—l

Keynote Speakers and Coordinators profile

S o) Keynote Speakers (Titles omitted)

ovw b« a3 K/L7 G.Matt Kondolf
YT FN=T RFEN—T L—K

~y R I RAVTRIEIAY 7 HNV=T RFEAA—=T L
OB T 7 = T ERMET L8R THD. £ 2
TREITIOBREERITE, RET T =078 X0, K
XEHEEHA TN D, RKEBHE, JEBBRGEH BT 7
=V TR0 L, BET VA VEHMHOTF—7 &
AN T4 X T4 F =2 BHED TS, W)IHEEOH
e LT, RKROMEE, AR ETIEOMAEERIC
BRZd T, Yokol 2 0 g, FRi) I o8& 2,
Fifoe TaE 72 TR B, WD 22 & DM FEE4T > TV
5. [REKO 3 fftoA L 200 ALLEOFHICIE, 20000 442
ESIHENTWD. FIKIE, KEREE LREEE QRS
MEBEEDOEELR 2 WBED, KEES, V) 7rr=
TINGES, WY 7 V=T KEEERERS, KEfKS
FeHlpr, EEMEEHET, B XOEBEFRESHFT (H~—
7)) THMZERES 217> Tk,
University of California Berkeley

G. Mathias “Matt” Kondolfis Professor of Environmental

Planning at UC Berkeley, where he teaches river restoration,
environmental planning, and hydrology. He currently serves as
Chair of the Department of Landscape Architecture and
Environmental Planning, and Chief Diversity Officer for the
College of Environmental Design. A fluvial geomorphologist,
his research focuses on human-river interactions, including
managing flood-prone lands, urban rivers, sustainable
sediment management, and river restoration. His 3 books and
>200 papers have received over 20,000 citations. Matt served
two terms on the Environmental Advisory Board to the Chief
of the US Army Corps of Engineers, and has provided expert
testimony before the US Congress, California legislature,
California Water Resources Control Board, US Supreme
Court, International Court of Arbitration, and International

Court of Justice (the Hague).
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ox L2« 74—/ Ellen Wohl
KEar T FNSTRFHIERE 7R

Tl U=/ VRIET U Y TR TR (Mg
F) OFLERSGL, 7YY FRFETHELE (Ph.D) OF
A (HIERE ) 2HUG L7, [FRiE=a e 7 RNNZRFO
HIERFL AR O BUR 2B O T D L RIREIS, FERIBdE O
TS TN D . [ ORFFRIRIA A E YL R oo Wy L
TrEAR, TNOLNED X ) ITHIER LY, AR LW
ANENEB E B AMER N H D O0NTHER LTWA. [FKIE
BB 2 ol & L7ohigE &, R P okR 2 22 Br B8 TTT
STW5D.
Department of Geosciences, Colorado State University, USA
Ellen Wohl received a BS in geology from Arizona State
University and a PhD in geosciences from the University of
Arizona. She is a professor in the Department of Geosciences
at Colorado State University and a University Distinguished
Professor. Her research focuses on physical processes and
forms in river channels and floodplains, and how these interact
with biogeochemistry and ecological and human communities.
She has conducted field research in diverse environments

around the world.
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o~v )/l « =/X— X Mariele Evers

~ Tl s TN AT KA Y, R RO M
DEZTH Y, EREKTFRL LOKEFREEZ M & L
TW5. RIRITER, R RFHEPMEFO 7€ 2
TATTAVLIZE—=THY, N EKDOT AT NZET
DAFAADBREFHOTND.

FIRITEIR & L COKRDORHE A RE 70 B BRI H IS
WTC, F—m v, WETVT, 77U BHEE - maic
BT o&ME, K, REOMEL, TIXOVRMAKZREDH
KT L ORBRRICERZ ST TV,

FIKIE, Sa20A%—LRy (K4Y), BIOEY
NV (7T R) THHEZELK L., a7 0~
TS CHEUERI EG R A AR, N — = KT
TN N IRRFECH LS ARG L GBI FRFT
B L U OKEREHEICET 2EF LTV, vA 775
RFCTHeRER & U TR T RE 7R BH IS (2 BT~ 2 AF 8 24T
St T, Uu—F — )L KRBT AR & KDOIFZED %
BafT, 2012 TR RPICEM L. FAKIEANr =
7O AIT(T V7 LRRF)R, AVz—T 2 DH—/VA
Z— FRFICHHEEEM, FEHERE LTS,

Prof. Dr. Mariele Evers is a Professor of Geography, focus on Ecohydrology and Water Resources

Management at the University of Bonn, Germany, Executive Director of the Institute of
Geography at the University of Bonn and is holding a UNESCO-Chair in Human-Water-Systems.
Professor Evers and her team are studying the sustainable management and use of water as a
resource from an inter- and transdisciplinary perspective. They are focusing particularly on the
relationship between climate, water and nutrition issues as well as natural disasters such as
drought and flooding in Europe, Southeast Asia and in Eastern and Southern Africa.

Mariele Evers studied Geography in Miinster and Bonn (Germany) and in Montpellier (France).
After some years of practical experience in a consulting company, she was conducting her PhD
on Decision Support Systems for Integrated River Basin Management at University of Hanover
and TU Delft. She was then working as Assistant Professor in Water Management at a University
of Applied Science, as Associate Professor for Sustainable Development at Leuphana University
and Full Professor for Human-Water Research at Wuppertal University before she joined 2012
Bonn University. She was invited as Guest Professor at AIT in Bangkok and several years in

Sweden at Karlstad University.
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offq  BE9L  Yasuhiro Takemon
KIRANLRT: HEFEE

MEFN 32 45 12 H 4 AR E . AR R
TR, RRFEGEEE S AHE LR e T, FffL
RS T - PR L

RBFSLR AR MBI TF, a0, Bh#dR, K
285 ST K EIRER BERT 72 o & — B, RINE#d%
% & CHUE RPN K E B IR i BB W B R B
B XEM AR, I AERES:, TR RAERE T

ISR TP REEREZ AR, RY s
RAERTFS ARERMEER, AARLREPR/ERREH
HHEB R 2T, BUE, KR ZE B SRIZE
B, RIEt/KEAMIFESMEE N, RO DOEHLZ1E
NI RRE, BRERRERERAN Ry hT— 7 REK.

Visiting Researcher, Osaka Metropolitan University

i
X

, H

i)

&

I

Born in Tokyo on December 4, 1957. Received BS in Agricultural Engineering in the
Department of Agriculture at Kyoto Univeristy, MA and PhD in Zoology in the Faculty

of Science at Kyoto University, Doctor of Science.

After working as an assistant, lecturer, and associate professor at the Faculty of Integrated
Arts and Sciences, Osaka Prefecture University, and as an associate professor at the
Research Center for Water Resources and Environment, Disaster Prevention Research
Institute, Kyoto University, he is now a visiting researcher at the Organization for
International Liberal Arts and Sciences, Osaka Metropolitan University. His specialties

are animal ecology, river ecology, and applied ecological engineering.

He has served as editor-in-chief of the journal of the Ecology and Civil Engineering
Society, chairman of the Society's dissemination and collaboration committee, member
of the Nature Conservation Committee of the Ecological Society of Japan, and chairman
of the Ecosystem Management Committee of the Ecological Society of Japan. Vice chair
of the basin Committee of the Yodo River System, representative of the Mizoro-ga-ike
Pond research group, representative of Citizens Group for Promoting River Ecosystem
Services, and representative of Citizens Network of Nature Conservation in Kyoto

Prefecture.
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o8} KB Daisuke Nakano
— R EIENE DR AT T AT A
RIEART K& - AR EFITEM EEME R

I FEE

2000 1 AFINKFH P AR 7R 22 3

2006 4 AbHEE K7 RFPL P RHME T

2007 4 — ik EE NS TRt SE AT A BT

2012 4F  Cary Institute of Ecosystem Studies CK[E) &E

e (1 4H)

2017 4 UM EDEXSHEEINK M EET Wi
(1 4E[#D)

2019 4 Bk

Central Research Institute of Electric Power Industry

Sustainable Systems Research Division Meteorological and

Fluid Science Research Division Senior Researcher

Biography

2000 Graduated from the Department of Biological Sciences,
Faculty of Science, Shinshu University

2006 Completed Graduate School of Agriculture, Hokkaido
University

2007 Joined the Central Research Institute of Electric Power
Industry

2012 Cary Institute of Ecosystem Studies (US) Visiting
Researcher (1 year)

2017: Seconded to Kyushu Electric Power Co., Inc.
Mimikawa Hydropower Office (1 year)

2019 Current position
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o f@ KRS Kentaro Taki

PR NI R %

1998 BRASHEHERR EATIFERT

1999 BB K0 EARFHHT

2002 EE R (TR

2005 MEHEAY AN—T o NEfER L X — BRI
—HB

2007 EEEE FURBOR R

2012 EEER BULRRR CRI T HIRE) /1 I
T INERT: ZFEMIEA

2014 PEVEAMOES AEESR GEEE RS BORE
AR FEEERAT)

2017~ W ANLRS: BREERHF

2021~ AEMEEN D N—T 1 MIFSERT Hili 2 b
University of Shiga Prefecture Professor

1998 CTI Engineering Co., Ltd.

1999 Minakuchi Civil Engineering Office, Shiga Prefecture

0/

2002 Shiga Prefecture River Port Division

2005 Research Department 1, Riverfront Maintenance Center
2007 Shiga Prefecture River Basin Policy Bureau

2012 Tourism and Exchange Bureau, Shiga Prefecture
(dispatched to Michigan, USA)/ Visiting Researcher,
Michigan State University

2014 Union of Kansai Governments Headquarters Secretariat
(Shiga Prefecture General Policy Department Planning and
Coordination Division)

2017- Faculty of Environmental Science, University of Shiga
Prefecture

2021- Technical Advisor, Riverfront Research Institute
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a—F 4 Rx—& — (#ms) Coordinator (Titles omitted)

off #h Tetsuya Sumi

FEBR B ST ARG RER S o ¥ — Zdz
1985 FUARKZ T4 7E R B TR & LRffs T
1985 REERA TARMFIERT & LK LAFFE=EF5E B

1990 @EFRA K & b LR FEBEITH ARG ik
1992 NEBEAEAMIFZE B (A A A @A LR 7 KB KL -
KA SR

1993 SME5A TG h ) o) BEAE i 4 b )RR R IR A e

1995 EERRE HAMFZERT K TG IEMFFEE TAEF7E B
1998 HHARRF R TP LAt 7eR ok L i B 2
2006 FUABK Pk i BROK 7 e B Bt

2009 X0 HUE, Mt (T5%)

ERRR S LR, 4L LPRBlak, BLQEE ¥ LAHELYY g ViTE)
ZER, @)IKRREG THEHRERRZRER R L. HMX, LY, FLAT1%, K
BT, X DHERD R )1 O BAREA %2 B Ll — B ok e B O
LYMEER LI X LOEMEER EEZFTRL TN D.

Professor, Research Center for Water Resources and Environment, Disaster Prevention Research

Institute, Kyoto University, 1985Completed master's course, Department of Civil Engineering,
Graduate School of Engineering, Kyoto University, 1985 Researcher, Dam Water Engineering
Laboratory, Public Works Research Institute, Ministry of Construction, 1990 Chief of Research
and Design Section 1, Otaki Dam Construction Office, Ministry of Construction, 1992 Visiting
Researcher, National Personnel Authority (Swiss Federal Institute of Technology, Institute of
Hydraulics, Hydrology and Glaciology), 1993 Deputy Director, Grant Aid Division, Economic
Cooperation Bureau, Ministry of Foreign Affairs, 1995 Chief Researcher, Water Resources
Laboratory, Public Works Research Institute, Ministry of Construction, 1998 Associate Professor,
Department of Civil Engineering, Graduate School of Engineering, Kyoto University, 2006
Associate Professor, Graduate School of Management, Kyoto University, Incumbent since 2009,
Doctor of Engineering

Vice president of the International Conference on Large Dams, vice president of the Japan Society
of Dam Engineering, chairman of the Ministry of Land, Infrastructure, Transport and Tourism's
"Dam Revitalization Vision Study Group", chairman of the Yodo River System General Sediment
Management Committee, and others.

His specialties are river engineering, dam engineering, and water resource engineering.

He is researching dam sedimentation countermeasures and integrated river sediment management
that considers the natural regeneration of rivers, as well as advanced dam operation using weather

forecasts.
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o/\EM Be1 Sakiko YAEGASHI
IBLR SRR BB AR TR T2 EARBRBE TR e
2013 ALK R PR T e RHE L3RR i ) oK T2
BIET, it (T5). 74 7= Y RKAERES - A
¥EMFERT (IGB, KA ) THAZHRB SRR E A,
IR R T CHFE B 3 X ORHEBI B2 #8 T 2017 FEIC LALKR Y
KFBER AT ~EMT. 2021 4F L 0 Bl
BRI HARR LY SEERREZERZBREEZBED 5. il
BRI EARFRRE LY ZEERZ B 2B DT, FII3) I 418
FOKERBROSHEMEOTIBENEE 28T —~ & L, £R
SO IEEFMECR A 7e EOFBOMIFIZEY fHie.

Associate Professor, Department of Civil and Environmental Engineering, University of

Yamanashi.

She is graduate from Civil and Environmental Engineering, Tohoku University in 2013
(Ph.D in Engineering). After working as a JSPS Postdoctoral Fellow at the Leibniz
Institute for Freshwater Ecology and Inland Fisheries (IGB) in Germany and as a
Research Fellow and Project Assistant Professor at Ehime University, she has been
started to work University of Yamanashi in 2017.

Currently, she is the chairperson of International Committee of Ecology and Civil
Engineering Society of Japan. In the past, she was the member of the Committee on
Environmental Engineering of the Japan Society of Civil Engineers (JSCE). Her specialty
is river ecology, focusing on the diversity and intra-basin migration of aquatic insects,
and working to understand the discontinuity of habitats and the effects of environmental

modification.
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#®E1 Keynote 1

KU T & AR OO g MR PR 0D 7 6D ORI i B & Y oD P e

Widening River Corridors and Reconnecting Floodplains for Flood Conveyance and
River Connectivity

Y~y b a7 B BV THNV=TREAS=7 L= (T AV D))
Prof. Dr. Matt Kondolf, University of California, Berkeley (U.S.A.)

IR BT — 7 135w 5 1 O RS M OK OB T, HERSI) oA H8) D ik o ik,
KAEAEMOBEIRRE) 720 T2, B FmodEEt: (hE & 0HR, Rk, £
D OFHES DK & OWEAEN:) (T HIRFT D, & 20WENIFIEREUC X - T
IR S U S, REFROBSIC L > TRERAIKICE L EhD k) ik -
AR, EPFERRMNMEE S, WENEE 72, Z L TJIMNEE LY, Lz
BT D AR—ARFIRENTZD T D L1 o7. B2 %R S THK O
THEANZEDDH L0, WHEEILE L TH ATy 7 IR AR - Eil - HiET o
TAEARRICT 2 2 L0, TRFICHEZ L7263 1HIETH 0 T AR — R DOFRIIIEK
ERIRTZENTED., LLERL, L<HALATWHDN D0 OHFZERITIX
ZOX D RERHAT I — 1 RRKE T ENTH D, WL OO ENLE &
ROy by 7 ) X DILERFAETe Y2/ b2l ba—35287T,
B, EREEH, HIERERN EDO L IITMEM L TWANETRET 5.

River networks depend not only on longitudinal connectivity (downstream flow of water,
continuity of sediment and organic material transport, and passage for aquatic organisms), but
also lateral connectivity (connectivity between the channel and its floodplain, secondary
channels, and other off-channel water bodies). @ Dams and in-channel mining have
disconnected rivers from their headwaters, and development on floodplains has exposed
settlements to flooding, motivating construction of flood control levees, narrowing river
corridors, thereby limiting the space in which rivers can flood, erode, and deposit sediment.
Setting back flood control dikes to allow more capacity for flood conveyance and widening
rivers to allow for dynamic fluvial processes can be regarded as a ‘win-win’ strategy and a
‘nature-based solution’. But aside from some well-publicized examples, the practice has been
relatively rare in Europe and the US. A review of some river widening and “levee-setback”
floodplain restoration projects provides insights into the physical, ecological, and institutional

factors at play.
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i#/E 2 Keynote 2

INZ BT % b DR

Riverine Sediment Connectivity

Ty U= FfX (2u T FMSLRE (T AU 7))
Prof. Dr. Ellen Wohl, Colorado State University (U.S.A.)

TR E RIS O 7 ' A EEBET 2 ERANRELTHD. LL,
Tt REN TO LR ORARSL T 7 v 7 A, FFRICET 5 7 0 & AR, hiE 551,
ZOMOEEE (BB ) NEETH DD, EIIkI 0 HEENHE L. 1T
EAEDINITIE LR T T v 7 ZDOESEBIBFIE L2 Te ), KRAENBLRI Sz
Flo7e—1LY—Aa10b, BRRED LT®mESc LYy — 2z ER{bT
HZERRETHD. LLEBD, TN XSRCHARTAT A0zt Y —
DERHEAT D 2 ik, AMIC X 2EHEN L O T EhEo %L % &, SR
DERGEIZEB T D LPEIRE 2 BRI 5 72 O OS2 32483 5 . Jitdakds & ONRf)I]
Xy NU—7 OFMEE, TRoOBBICRE REEL X 5. AFHEETIE, W)iIl=Y
F— (A &EER) ICERE2 YT, Wi Eromilixy hU—7, Wil —FF
T, THWEKOA Ty RMEE EO XS ITHAERA L, WOk E XA L T
WAEDZOWT OB S TOIRIZONWT L Ea—7 5. BIEOMHMETIE, Btk
O L ODOHEFHRICIN > TRETH LD L LTHRIESNTEY, RIS X - TIEIREE
PERIEFICEET 2 2 W)INZH T D LW Ot 2 g 2 2 L2, KEANF—F,
KBRS, BRIEORHE ATREME & W S TIIFEIC & > TEETH D Z L1220 Tk
5.

Sediment, along with water, is a fundamental driver of river process and form. Sediment is more
difficult to manage than water, however, because of the diverse processes, volumes, grain-size
distributions, and other characteristics (e.g., contaminants) of sediment inputs, fluxes, and
storage within watersheds and river corridors. The absence of direct measurements of sediment
fluxes in most rivers also makes it more challenging to quantify natural or altered sediment
regimes than flow regimes on gauged rivers. However, sediment budgets and the
characterization of natural and balanced sediment regimes provide a conceptual framework for
understanding sediment dynamics in contemporary environments, including direct and indirect
human alterations of sediment dynamics. Connectivity within watersheds and within river
networks strongly influence sediment dynamics. Focusing on river corridors (channels and
floodplains), I review current understanding of how sediment and water inputs interact with

geomorphic context to govern sediment connectivity from scales of the entire watershed to the

35



river network to a river reach. Current understanding includes recognition of connectivity as
occurring along a continuum, such that disconnectivity can be critically important in some
contexts. I discuss the contexts in which understanding of riverine sediment connectivity is

important for management, including hazards, water supply, and environmental sustainability.
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HE3 (X254 UEEE) Keynote 3 (to be held Online)

KK ZE B & T RE S IRF 22 & A T X 7 &
Hydro-Climate Variability and Morphological Spatio-Temporal Dynamics

<V =N (R KRFE (RA4Y) )

Prof. Dr. Mariele Evers, University of Bonn (Germany)

LERUIHR DL < Ok CREAEOEE YT Th 5. WRRNFLFF T
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ORI, BIMEEOR O AER & SIS S R E S vz,

Floodplains are important locations for agricultural production in many regions of the world. In
monsoon-dominated regions with a pronounced rainy season, the floodplains are often used
seasonally, which can improve food security and the income of poor households in particular.
Alluvial farming benefits from fertile sediment deposits, residual moisture in the soil and good
access to water from the river or groundwater. At the same time, farmers have to deal with flood

risks and highly dynamic hydromorphological and hydrological conditions.

Agriculture is the main economic activity in Myanmar and accounts for 38% of the Gross
domestic product. The most important production areas are the central drying zone (CDZ) and
the Ayeyarwady Delta. However, the CDZ is particularly characterized by irregular rainfall,
significantly rising temperatures, droughts, a shift in the onset of the rainy season and extreme

flood events, which makes agricultural production very challenging and difficult.
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By using System Dynamic Research, the physical and human boundary conditions in the CDZ
were studied in order to identify relevant components which are shaping this complex human-
water system. With the help of satellite images, hydrological data, on-site mapping and
surveying farmers, the spatio-temporal dynamics of the alluvial farming system was examined
and the interactions between hydrological variabilities and extremes and the handling of
Burmese farmers within this complex system were examined and adaptation strategies were

identified.
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#/E 4 Keynote 4

Future Perspective of Integrated Sediment Management and Habitatology

i RESL wEMEAR (KRBRASLK)

Dr. Yasuhiro Takemon, Visiting Researcher, Osaka Metropolitan University (Japan)
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River ecosystems owe to the sediment dynamism as habitat creation and maintenance
mechanisms. The shifting habitat mosaic, a concept of dynamic habitat state constantly changing
due to disturbance has been accepted as a fundamental process of river ecosystems (Stanford et
al., 2005). In order to understand a whole river ecosystem from this aspect, we should consider
the 3-D hydrogeomorphological processes through the headwater to the coast in a hierarchical
manner not only spatially but also temporally. In addition, evaluation of the shifting habitat
mosaic requires life-history traits of organisms: i.e., most of river inhabitants change their
habitat in their life with migration more/less in distance. It means that spatio-temporal patterns
of the shifting habitat mosaic should be evaluated by connectivity and arrangement accounting

for requirement of inhabitants varied among species.

Another subject to be investigated further in the shifting habitat mosaic will be the definition of
habitat itself. Previous researchers often have classified habitats based on some landscape and/or
geomorphic units in a reach scale such as sandy bar units and/or cross-sectional habitat units on
a flood plain: e.g., rapids, riffles, runs, glides, pools and shorelines in the main channel,
backwaters, side arms, spring brooks, active channel ponds, terrace ponds, oxbows and their
hyporheic zones for aquatic habitats. However, they are not always easy to determine the habitat
boundary as a unit. Moreover, the habitat category and the mosaic size are variable according to

taxonomic groups within a biological community.

In spite of above difficulties, the shifting habitat mosaic can be a robust concept for connecting
the habitat restoration and sediment management in a basin ecosystem. In order to
combine all the shifting habitat mosaic with the sediment dynamisms, it is needed to reconsider
a systematic classification of the riverine habitats based on the physical processes of sediment

erosion, transportation and deposition on the riverbed and floodplain.

In this lecture, I will show a method for integration of the shifting habitat mosaic of different
spatial scales, such as bar unit categories (reach scale), ponds and backwaters variations (habitat
scale) and sediment size distributions (microhabitat scale), considering with habitat ages under
a range of flow regimes with some examples in the Kizu River and the Tenrytu River in Japan.
In order to promote habitat restoration through integrated sediment management, the planning
of desirable amount and quality of sediment load in a basin and segment scale will be essential,
whereas, a strategy of local riverbed management is necessary to create and/or control spatio-

temporal patterns of habitat and microhabitat in reach scales.
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Comprehensive Sediment Management and Ecosystem Restoration in the Mimi River

System -Aiming for Sustainable Basin Management-
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Dr. Daisuke Nakano, Senior Researcher, Central Research Institute of Electric Power

Industry (Japan)
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In the Mimi River system in northern Miyazaki Prefecture, a typhoon in 2005 caused extensive
damage to municipalities and water utilization facilities. Because many of these damages were
caused by sediment inflow and sedimentation, Miyazaki Prefecture formulated the
comprehensive sediment management plan for the Mimi River system after multiple
consultations with municipalities, local residents, and stakeholders to solve various problems
caused by sediment in the entire basin. In this plan, the common goal is “to make the Mimi River

a better river”, and directions and action plans have been established for each of the areas of
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mountains, rivers, dams, and estuary. Kyushu Electric Power Co., Inc., which manages multiple
hydropower generation dams in the Mimi River, is in charge of the dam area, and dam sediment
sluicing operation implemented by the company is one of the core projects in the integrated
sediment management plan. With the sediment sluicing operation, when a large-scale flood due
to a typhoon is predicted, the water level of the dam reservoir is lowered in advance to bring the
reservoir closer to the state of a river, so that the inflowing sediment can be released naturally to
downstream of the dam during the flood. Therefore, it is expected to be effective in terms of
flood control, water utilization, and the environment, such as suppressing sedimentation and
lowering peak water levels upstream of the dam, and suppressing riverbed degradation and bank
erosion, forming sandbars and increasing rapids downstream of the dam. In particular,
restoration of natural sediment dynamics is considered to have an ecosystem restoration effect.
The dam sediment sluicing operation was first implemented in September 2017, and has been
implemented four times so far. Until now, it has been confirmed that the sediment supply from
the dam operation has changed the topography of the river channel downstream of the dam and
increased the richness of benthic animal species. It has also been revealed that sediment supply
from rivers plays an important role in maintaining the diversity of benthic animals in the mouth
of the Mimi River. In this presentation, the flood control and water utilization aspects in the
integrated sediment management of the Mimi River system will be introduced, while focusing
on the environmental improvement effect of the dam sediment sluicing operation in the Mimi

River.
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In July 2020, in response to the frequent occurrence of large-scale floods in recent years, the
Social Infrastructure Improvement Council in Japan issued a report titled "Water disaster
countermeasures considering climate change -Conversion to sustainable ”basin flood control"
that all parties are involved throughout the basin-". In response to this, the Ministry of Land,
Infrastructure, Transport and Tourism has started a river basin flood control project for all river
systems. In April 2021, in order to ensure the effectiveness of the basin flood control, nine laws
related to those, including the Act on Countermeasures against Flood Damage of Specified
Rivers Running across Cities, the City Planning Act, and the Building Standards Act, were
enacted, marking the dawn of an era of basin flood control. In addition, the supplementary

resolution also mentioned the promotion of green infrastructure, stating "to contribute to the
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formation of ecosystem networks by actively preserving or restoring ecosystem functions that

contribute to reducing disaster risks."

Basin flood control consists of measures for river areas, catchment areas, and inundation areas.
Of these, many of the measures in river areas (levees, flood control dams, etc.) can be steadily
implemented based on the River Act. On the other hand, catchment areas and inundation areas
(outside river areas) are governed by the City Planning Act, Act on Establishment of Agricultural
Promotion Regions, Forest Act, Natural Parks Act, and Nature Conservation Act. Many of them
are private properties with livelihoods and industries, and are subject to flood control within the
framework of the River Act. Naturally, it is premised on maintaining and improving the functions
of forests, farmlands, and cities, thus the flood control and formation of ecosystem networks are
only additional functions. Therefore, basin flood control depends on the degree of cooperation
of stakeholders. Under these circumstances, in order to promote the participation of relevant
parties and make basin flood control an all-out effort, it is first necessary to assess and visualize

flood risks and ecosystem services inherent to regional characteristics.

44



HEE Acknowledgements

<44

Ky VR Y T WL, REEEE N ORI O Bk 2 52 1, AR F %K
WHREFKEIRBREENIEE o 2 — L DIE TR L ET. £, ALV UARTY T LD
FhalZH7= v, dEERFETR RN EZR, 207 FNREFEREROWH 245 %
L7, F7o, YRV ULRBICH D SR PR OB 2S£ Lz, 22
ICHEERELET.

This symposium is supported by the River Fund of The River Foundation, Japan and co-
organized by the Water Resources Research Center, Disaster Prevention Research Institute,
Kyoto University. The symposium is assisted by Prof. F. Nakamura of Hokkaido University and
Dr. H. Uno of Colorado State University. We also thank Mr. Matsuura of Kyoto University for

his technical assistance in organizing the symposium. We would like to express our gratitude to

them.

45



EfXREER

International Committee of ECES

ZAR ANI-COE L S S AL
Chair Sakiko Yaegashi University of Yamanashi
S WTHIRA AL
Makoto Hyodo IDEA Consultants, Inc.
7NN N A & FAHPRF
Sohei Kobayashi Kyoto University
(E N 1 [E ST ERBEMTFERT
Ryuichiro Shinohara National Institute of Environmental Studies in Japan
B R ELPNES
Kei Nukazawa University of Miyazaki
e kR JUNPESER S
Tatsuro Sato Kyushu Sangyo University

46



[OEEFHR]

9A 218 (K) [&15 : SEFEAR—IL]

[0A] ¥=1E DNA 9:00~11:15
[0B] :m[JIIEHE 11:15~12:00
[0C] DX 13:00~14:15

9A 218 (K) [&15 . RER—IL]

[0D] &= 9:00~10:30
[0E] E=42Y >4 10:30~12:00
[OF] :AJII3REE 13:00~13:45

[0G] &£ Bi5Fr 13:45~14:45

9R218 (K) [R5 : EEMATHE]
[OH] EX£EY 9:00~10:30
[01] fa%E 10:30~12:00
[0J] #E4E 13:00~14:30

47



(WEEE-E S

RS DNAD
2023%F9H21H(K) 09:00 ~ 10:30 F(EEHh—JU

[OA-1] IRiE DNAZ U\ TRIBHAE M /S R E 2RI (CBE T 2 BERRMRET
sl AL R B BEES. @ K8 PR BT (1. LOKZAZREIRRIEEFIR)
09:00 ~ 09:15
[OA-2] BIBEXEINIKRZRTRBZIR2 S 1S4V 2= ~DHhoBREERA
fBcEZITE~
138" ZHEBER. BIBH . tE FE' (1. ®ZE;KAE. 2. ASNAHRSH)
09:15 ~ 09:30
[OA-3] RBINCHTBBEBEB DNAEEXIN—O—FT 1« VI =B\ REREDOER
BOEZSY VI ~NAMILERRMEEZ D201 7F E2FEZD2019F D LR~
g B RN B, hR B (1. ERAIEAE. 2. LOKXE)
09:30 ~ 09:45
[OA-4] IRIB DNAZRIALZEBEZSY VT OMFRL(CE (T 2 IRETE
R &7 AR AR BE. LE EE mEE S B2 (1. BERARSIE
() . 2. (BOCTIU— K. 3. (BR) BB EAMHFFZRT)
09:45 ~ 10:00
[OA-5] KEEYIO D MZRE DNATIRE 9 3 C & (FATEED 7 +B5) | D EEH
B 5nw B R BE A B B BiREa AR sF . Ba 8 (1. 2AH
AR, 2. DI X, 3. BRIBEMEA. 4. EREILAR)
10:00 ~ 10:15
[OA-6] IRiE DNAZ FHULWehEMA—RKRICH (T2 AT HF T EERBADERZILD
RET
*=ZE R SEH. EmL AL A BEAT (1. ILOXZKEE)
10:15 ~ 10:30



OA-1

ImiE DNA Z RVt o B S TR 2B 9 S &M aIiRET

OWIEE A D FRIAEA D EEFHR D MEHAED hREEED
DL AR REEBERIR R TS ER

HAe 52
1. B

AR, RURAEERC NTEENAE 5 AR OO A ERRIIZ2RTE & 72> TR Y, W)W TTAIESARIE OB D
ZMESNTND. ZD72, FESRIMCEL 52 DREER IR L, R « BRI RS AR X 2 R E T
DVENRD D, T, R TE L U CEREE DNA 2SI SAUCR Y, M CIIRE A MR ) O SAZFHI T
REZR, BREZDNA ERA X \—a3—7 ¢ o 75 (gMiSeq 1£) 23T S 47z, AWFE TIT—RALIIEET /L (GLM) 36 L UVE
FEEMNT, KR, AHEUKELE, HWIPRHESROREIER)ND, qMiSeq 17> b5 b D a2 SIHS AR Z T
HETNVEREL, WHEOTHINSEIEAZ1T) Z L2 A E LT

h 25
2. Fik A L,
L RR T B, )11 (28 Hu) T 202205/6~7, fi)l| | g
(34 H1/) T 2022/6/18~20 |ZH5E DNA ok &17-72 (B-1). Bl it ;,f\*
DNA 55HFiz 1% qMiSeq 1 iV V. BE5E DNA BIEA & AHL51TH5 L D
% S (RS, Simpson ZERAEHEAD 25 L, BREEEIN G Y
PR, kIR, ViR, EEMELS, BAEIS, AKEER) & ORIE e S
% GLM 35 LOVEFEIC & 0 7 Ui, AR R = /7 — AR ® e
ERWTEIRIL, Filld RRI 7 /UL Y BHZIT-72. GLM Tk >4 o o
TSR (MR A=RT ) 454, U v 7 Bfi=log) 5 L " Simpson 2645 Ba-1 A

FEFER (WesR oy An=1E85 A1, V) o 2 B=identity) (IO TC, AIC 28
BHENET VAR BTV E Lz, 728, B gk oORElEE%
HOUBE TR D72, AST—5 OB 2 T, Payy B2 270 | 050 | 000 | 01
Simpson | 0.713 | -0.060 | -0.038 -0.025 -0.036
TIL, P TND55 1587 A MF—4, K O k1 Hlz587— %1 A L OB (GLID
-1~ ] IR
B e, PRESTOINE k BT k ARz . 7/ ORI
Dk, GLM &8 O TR 2 BINFoHmic L 0 ki U7z,

UR [AKRDE KR | RE |EYA| HH | kA

Simpson ZHREHEH

3. HEREEE i NE »0:36

F-1 12 GLM TORZ N7/ L DR E R~ o g :j s
FESL, /NN TR AIBLH RS KUY Simpson ZAREFESIC A D iy e -
PR L TWD Z e R E N, B2 IZRIESARMEOIEH & 1 T
MOFEREZ 773 TS - Simpson ZAREFRI S HITIERBEE DO, 1 o 02 04 06 08 1
FEHNE & TREDORIZ GLM X0 &3V FEBI MRS Sz, e - ol
TIHEGLM & 8720, T~ TOBRBEERICE Ul e 7 A0 s & o y 0 |
END. FDOT=, FEEOBREERISEEENEA SN b % ola ) Z:
CINZ T, BTN L A E OR CORM BRI R Ko T [ ]
KR CEXIZLNBEZOND. PEXD, ABFFRICIT DG4 IS 10 A 2 3 0 02 0s 06 05 1
BN CESER ORISR E TIH 5 FIEL LT, GLM X0 6 -
VRIRE DS DD & D B 72 o B2 S PRIEDHE

49



OA-2
EBE KRR TEBERES 539544 vV=5

1

~HTEOBR EHERBEICEZ DB~

1. EL&HIC

a7 AFY =7 3 Coreopercaherzi (X)) |3¥HfF
FEICIL S A S BAlHOKE T, R TER 30 cm &
JEICETRERES %, £7-. MuBERLEZR S, e
g, KRR &2 EICHR T 5, BN T,
2017 IS EHIRDORIEN KRKIF TR0 T Z DR
ABFER E N7 (HHEEHZ2 2019), & &I, 2021 4F
IATO N2 ARE Tl KRIAGRNIC B 1T 5 A0
DIAS A 78R & AR, AN R S
AL SUTEREY ~ OB R BRI w3
(HHEZ2 2022), LA L, kTR LIcL
—IRA LA TFE TR, KRN SR CHET S C
SIFEEL <. AfEOMIRILTIZ E A LIEETE T
BVDORRIRTH 5, o, AEPMRAL MK TIE
JEASEDNT & A B S N o 72 2 LSRG S
TW23H0D, ERNAET —Xidk\,

Z TCARME TR, av 744Y =7 IR
DiES X MRS~ O E RO pICT L %
HiE L7z, falEEEE DNA OFERA 2 —a—F 4
VT ERATV, (1) IKFRICEBT a3y 744V =
7 I DOEEE DNA IBEMis L0 (2) RO
1% DNA RE L BRI L. Z0av 74 4r=
7 IDERBIHICG 2 BB B LTz,

2. Ak
KIENB—X L XY EFRIChriE S 2 KIE A &
O O3, 5155 M CRIEKE 1 L DK %7,
Bili DNA Zihi L7z, & h 2 A OBRE DNA %
MiFish 77 4 ~— (Miya et al. 2015) % i\ > CHgk
FNCHEE L 72, X DFR. SISHRIC 3 B ORI
L 7= INHRERYE DNA Zd L. [RIRFICHENE L 72, 15

AV EHIER Y, DR Y, BiESeE D

VRES R, 24 71 T 34 Akt

NEH T — 2206, kS & ICNEREEE DNA % H
WREMRAIER L, I8 MEo ) — FEE
DNA JREEICH#AE L 72,

3. RREER

FATHIFE TR D e Ik 2 & 39/55 HumT
av 7 44% =7 I 0BE DNA 23t &, A
T CICGHE 2T 2 72K RN DIRIT I 2R L
TWBZERPEL LR (K), T 5T, FFD
47 #T Tk, B E Wz 2o TR OB
DNA DR D i < B 70T B T L AVRE
Nizo F72, AFOEE DNA BE L 3> ) R Y FHE
DIEAFFADESE DNA I3 B DBIfRS R S,
Y TAFY =T INHRIC X o TIERASEE D &
T B AMREED R & Nz,

Kielll WF
Kl P N f

ATFAF =7 IR
39/5541 5
o JERRH

|
= (b

XAAKRENIE
BRIEDNARE N S L

N
4
Yo: B IEA.(2019,2022)
AT ZAAVIZ IOERHERSNTLEHIA
K. ZRERSICE T 23y 744V =F I OBE DNA R,
EATEIZHHENG 2 (2019) ZUTE,



OA-3

BENZBTIBEIINATEAIN—O—T 4 VI #HAV-ARBEEDREBE
DE=ZZY T ~IMILBERERD 2017 F& 2 FED 2019 FDOLLE~

g2 BER D, RIREA Y, hREEY
1) R LRSI, 2) (WK R BRI R AR e R

BIEIE, PR 29 F 7 A UNALESNIC X W S RAWEFELZ T 72, KBEKEIC X 2 EBR~DHE S,
BOERRZDPIELEIEZIHL 20T 2 2 & id, FRIZ T ThthoFsic s T 2)IEH S X EREBRHES
HAThreErzoNs. Lo TAIMETIE, ABRIICETHEZNRIC, BEDNAEREA X A—a—F 4
R CTARBIBK EER (2017 4F) & 2 4FEHE (2019 4F) OOMRIL O % A 7.

=
a8

v

2. HEITIE

FRIKAD 5 B, NIMALESER COPWEIKE 2o 72 9 Il (ARSI 19 Hosi e, SIEX & LTl
EONEhoTz 6 Ml CUFXIRXZND 15Hs, 2 LTHET Y 7 OFURIAI 20 #sS 0 FF 54 ik % iR
I, 2019 11 H10 HB XU 11 Ho 2 HECRIEK 1L 08Kk %E B T2 o 7. BELL 72Kk3 v 7, i,
DNA Ofhiith, EEA X N—a—7F 4 v 277k (qMiFish, Ushio et al. 2018) W70 ix B ko7, S 6T,
JoNAERE I, PEHSIN, SNRX I B X ORNET, 2017 4 & 2019 FOERKHEOMEE S L OBREE
DNA JREICDWT, Stee-Dwass IEx WS EILBMIEX B2 ko 7z,

3. MR EER

2019 FE DI, X s end
IZSE“IE X U\ZIX}II @*ﬁ%ml% . 0.1-0.5
HL78a PREaaEE | e oso

1.0-5.0

SO (13 48), A1 (11
i), #SHSII (7 7)) D)E

L7203 T &3 2017 4E & AR I i
Thoks, 2017FEL FRE | . | ,
D HEE LB DD - Tz, Ny =l g P K., S zm

>50

¥ 7-, B DNA BEICEH / T Ce)
L7y, MERME AR H}ﬂ @ 4
BoNhhotzbon, hi ——

E AR IX SN (8444
copies/L), #KHZZ)I (3955
copies/L), AJII (1666
copies/L) DNEE 72 b, #K
SN2 % B8l > T
7z, F7z, WSS, WX, AR OFER S X BiEE DNA RE % 2017 4: & 2019 £ CHER L 72455, 2019
FEON XN OB DNA JREEAS, 2017 FFICH AN THEIEW I LB L2k o/z. SO DRIEDL L, #EK
BT REOEY RO RIEME A A R 727210 Tld /e {, 2017 F0KEBERKIC, XX RO B
#EG e L CHERE L T B ATREMEDS R S s,

K- 1 5K RICE T 2 FH A OB DNA JRE O, BEix 2019 FoFE
KFEDENE DNA 2 (copies/L) 2017 FDOIERMEDOEIRIEE (copies/L)
T, BEA 1 % LBl 5 &8N, TR &P EZERT 5.

51



OA-4
BB ONA 2RI L BEE=S U VY OERICE I =125

JEHE AT Y, MR 1Y, AR ZED (hE B2 ngE HrE2 B s
1) HARRESERY, 2) BRCTI U — K, 3) WRERETrZeHT
1. [ZL®IC

MO FEEITE HEUK Y AfGEIE, 2012 FEICUERSNARIAGE, IVHAH, HELE Al IHBRES TV .
FBEOE=XV 7P, 2012 EIVEFAEICB O CRIBRE L EML, AR, MEEEEREL Q. 72720, M
EHA T 2R EL, G2 AEB~DBAND T, 2T, IT4E, KIS DB P I ET 5 i ko
DNAJ (BLF, 8255 DNA 2U9) 24047 - B 42 el Fl O TR AR B DA I AR T A2 LA ThTVWAZE &

Y, B DNA FRA KO BB T A I T2 2 LA AT A A MREE LT A A s 35

2. HEFE
BRERAETIEIZOVTER TITRT.
x1.AEFE

HH PRAh A PR DNA i #
AR HA R 29HM6HG6HNSTH4H)
1 HOFHEREH | 8 [El @ mich=ramiiis. 10 M 17 KOO 1 R H =T A EIR) 9 [F] (9 WG, 17 FEO 10D 1 WAL HRAC)
FEti )7k B HGEN A~ T 2R E L CIE PR FOED Ly, Tk, fuE N TERK

MERIE DNA SR IZH T 200 3 DR IXBAf I A O 75 R A ek LS E
KEREE DNA fAEIIAY N —a—F 4 71EEVT VA 5 PCR % 5

3. R
BIfRAE LAY N —a—T g7 %@J:tif&%‘*%%%l X 1, & 2 ~, U7 /VZ AL PCRIEEDHESEREZR 312”77 .
00— e wrd o T — T 120
% S r=082 (p<0.001)
w 7a \\ -] 100 e
72 73 ‘ E o '.'.-
4 *E o i § con cmaawn | (g0 :E
go 7= A\ 5w
wngo [ F4HT EPYZ UL | |-| o |
TOR CKRAEHE) ;Q Q‘ P\ .'C
] 20 | [F4HT Swwwss 4499 20 A 8 o)
FLI —— RHAERER 1 | zosms DY R )
Tty 9] | avomim 0
: IRIE DNA SRR 0 & ABRNIE| RAVEE ASSANE| Sa0wE AR 0 5000 10000 15000
KB ‘ B ‘ bR 7 2.DNAZ (copies/L) N
BEEDRHREHOLLE K2 ZAEQHBEHDLE 3. 71DEKRKE DL
[ABNR—a—F 1 VT K] [ABNR—a—F 1 0 5%] ()7 L3 A LPCRE]

K 1 IvAaEHT 2012 235 2022 FORMHE CHEESN-BATEERRE ThH-o7-. B 2 JvsaEsw Ed
DT LDOAY N —a—TFT U TIEIZE DY — RO AR LRI, B FAE O &0l O MR EA S ORE R LR L FRIEEOE
MERLTCWA. £, B3 X072V 7 /L2 A5 PCR %1215 DNA &1, EEHE —EOMBEBRAHLZENFZ 5.

4, BE

PEROERIFFIAE LV EREE DNA FHE OO FREMIY, SR OIERIZ OV TR FARE CHDEE XS, 12721, 7=
DEEENZDOWTIE, 72D DNA  DOENHZDEHETHIENATRE THHZ LD RBS AL, KR M) 54
xR ERICE S TONRTYELHLO TN L2 X D70 DT — 25 %L EEL QOB ERD L. Lo T, A% EUE
X, B A L BREE DNA F& A RIRFIC I L, BREE DNA & ICLDE=4V 7 & D2 Y MO GEEfkE L Tu <.

52



OA-5

IKEREYD 5% ZIREE DNA THRIET 5 E(XRTEEN 2 I DA

MHRLV, HEREKR D, BN D, B85, AR Y, MR, gafmE v
DEARWIZERT, 2) (k) v 2=, 3) (k) BEREEOEA, FRGELRY

1. [ZLC&HIZ

TP THETT HAKERPOBSE DNA (ULTF, eDNA) 1Hi)IIK 5515 2 ENHLATEY, [ENTIISRED
AN FTHERAINAER T 200 37 Y U EORBINRE S TWD D, DR R T& 2 eDNA X # 3
—a—7 ¢ U JENT (LARE, MBENT) OFHNIENICE,. 20720, AWFFE T BAERE & 8ok % R CHLS Ty, MB
FRATIC LD, IKAEREMI OS54 % E OFREHYET 2 2 LR FTREDA LN T2 2 L2 HIY E LT,
2. ABEAE

AeEEFE) 11D 36KP (I D7=F V), 41KP IR L 72F 0 OAF 3 HASIZHW T, 2022 4F 8 A& AT 1L ofi]
JIAKRZBAK LTz, KGN 10°CLL N CRemiEM L, TAWIEITNIZIW T A L7z, filitt DNA Z W, B DNA @ ITS
FEIG, BEREA DNA O trnL ik ECREFHESNIZRERD 2 SO T A ~—%fiH L7 MB fififr217-7-. 7=, BHFHEZ
KA B HSE KD 50m FEIPNICHERR S duTo AR AAREFE O/ RE A Fdk L 7. MB b TS L 7oA 125U T BLAST
ATV, e b FEES @S DA L U, FHEHEDF CFEAEEUFIET 23541%, B L IFRHBALO IR DT
3. HREEBE

B CILAF 7 DR Sz, MB gt & BERAE ORI A T 5 L (1), eDNA CIXHMCRIETX HfEL
ULFETEEE RN LRl —FHT, BL-ULTIEATHER SN 6 BT 4 RO &72Y, BHFRE CORME
PFEEAEIRIH T B 2 Lo T, LLEDOFER NS eDNA 1T B L 0 2 < OFENHEGR T X D720, fEkiC L D
DIEREN BRI DT, TTA v —DAEDENEETHD B2 k.

F1 HHSETORARLE L eDNA THRH SRS L < IZBORNE

36KPfiif=F Y 41KPfiif=F Y A1IKPHERNL i

3 B eDNA cDNA Hi7 eDNA eDNA H# eDNA eDNA fii% bt MM &\ b AR L L= 75,

Y = B 24 HE e o A | : S
g i ml) (ITS) #ZE (tml) (TS) FHZE (trnl) (TS) HARMENEFILHOILeDNABATELL THldk
K ELLYRE IEE Potamogeton crispus [e)
K ELLYOR YFXE Potamogeton oxyphyllus (e}
K BELLYOR A bE Potamogeton berchtoldii O
ek ELLTOF EILTOR  Potamogeton sp. O eDNAZ#IE: TV FXE,. A XA E
K XVER IVE Ceratophyllum demersum @)
sk EURYLE AL AT Ranunculus nipponicus o

var. submersus
K LAY SH ARG LR Ranunculus sp. o o R
K AANAE S XnaR Callitriche palustris @ @)
K AXFER ARXEIXFE Utricularia australis O
kK AXFEHR AAEXXE Utricularia macrorhiza (@)
KK AXREFER AXXE Utricularia * japonica o)
. ’ Lo eDNAR#HIE: 1 R4 XFE, EAZXF
kK AXFEH A2XXER Utricularia sp. (@) . 5 REEE( B OERE)
WK H<HE =45 Sparganium erectum [e)

.z Hl

Wk AYH  SOUR Sparganium sp. o o AL
K A ~E 793y Phalaris arundinacea O (e} (e}

I ITRE/ Phalaris sp./ eDNAZ#E: Y43 L, hF+Y—o 43

K 1 xF . o o (6] .OYIVRECENDOERE) |
A FIYFXRE Poa sp. AFIVFXRE(BHNOERE)
K A4 +F E Phragmites australis O o
y AvE/ Phragmites sp./ eDNAZHIE: 32, AL DHERE( BHOD
K A H Allophylus/& Allophylus sp. e e e BEIE) . &3 2. Allophylus conraui
WK FISFHE ASUHEHS S Nasturtiumofiicinale o)
1IXETR/ Persicaria sp./ = a
WK 2THELEE 2TRE/ Polygonum sp./ (@] o] (@] (;DgAﬂ;;g% J;;(ﬁy;();ljn :i;e—z;)r:n#{ %
EES Sfungi T N -
o — I eDNAE#IE: Y+ ¥4 T, Persicaria
Kk 2 TH A4 X2 T& sp. 2 Persicaria sp.2 (@) hydropiperoides . R b 5 8
. s o eDNARHE: A AHIFP v, hIF
WA AAR3AW 977 F IR Veronica sp. © S HIHEY DR BN OERE)
ok R £UE sp. Oenanthe_sp. 0 O cDNAR#E: £ . £Y & sp.
FME YA ER 30X H Lemna minor (@)
BE ISYNYH EVE Trapa sp. e} eDNARHIE: FVE>. EXE.

e
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OA-6

IR DNA ZRW =R EMA—HRKRIZE TS
TFHh T T EERPOEXREIEDRE

EXHRY, EEH Y, WMILEAD, RIREBAD
D IR RFRFRE AR AT e R

1. [FL®HIZ 7

RIDNAR AN & p e
ST AAE A A 5 2 (Egeria densa) 0D F s o M Lol L : A
O 1~ 1,000 - % o
DRI RE R I 2 7o 0B % 5.2 155 2 L SENSL T & LWL 200 25

© 5,001 ~10,000

HEINTEY, WBIT 2440 F ¥ 0% S+ o ;5f~°°§ |
RO L, AR EERT D BESDD. £ 2 -
CARBIFECIL, KR F SRR 5%
Bleaitie 22 L2 A E L, BEUKRICBT 544

L
BR ‘”‘,“"'

w

N -4

2. O

B T B DNA P 0 BT 5 2 B85 5 00 Y. s A 7, 7.
B A HAT, AT F TR L5 B i | %ﬁggéifgagé%ﬁ/‘i?ﬁfjﬁ/
SVTHRE L. B-1 o 5 £ B DNA B O R4
2. BESK £ o] -

ABFE I, HEMS E NS 5 SO — kR (LD g g 20001
N, K, I, BN, EED EREIC, 2022 5 Sl o
G565 CEREOM) »10-11 0 CEES®E) 1 2 o
BUOTHBIEY (A7 143 HUA) (ZHIEE DNA S0 S

Ok (EREK L) 277 (E-1). kLW STol KEN RN &2 &2

Q ‘ o o B2 4 kFRoOBEE DNA BERIOFH O
VX, Aif, DNA fhiH, && PCR #1T7-7-1%%, %

1S DA AT F 2 E B DNA 2% (copies/L) ZHH L gﬁww
To. H0T, 56 A5 10+ 11 HIZF ToAAHF 5 300000

S N _ B R . ~ 250,000 @ Tl
5%%1% DNA @/)i%géiﬂﬁ%%k-, i 7“5':675&%‘7][1 [[E- 200,000 @ k@)
LRI AHE LT, & Bic, S5 DNA RIEO# g 1000 o

100,000 i

It & BREEHIN (IR, ) BRIHIRIEY £ COBBE £ so0m O &#
71& k> & O)Eg{;ﬁ%ﬁéﬁﬁb’ ﬁiﬁ%ﬁ@j‘j‘ﬁ‘)‘&%%j}ﬂw_ ;é OO.OO 001 002 003 0 10 20 30 40
S| 5 A BREEEER T OV TR LT, % ] R 2 o 1] )| RS i 4

ETORHHE (m)

B-3 ERBE DNA JREHN & BRETEA & OB
3. MRLEER

BRi5E DNA o#r Ok, 143 M 96 #um (REEHIIN - 70 #R, BRI © 26 #in) TERE DNA 2B Sh
Tz, Fiz, JLONEAER)ITHMHICEREE DNA RENEWVEAAALN (B-2). &I, {LOJIKHR Pt
SMEBINKGR PRI BV TEREE DNA IREOEMAMEIICm <, ZhbORIXE TERBOA AT #ED
HWINARBEE CTH D Z LR IND (B-1) . W T, AN F#E8E DNA REOHINE & BREEZIR & DR
5, {RAE ORI HINZ /N S 7o i 2 T HE O A% 159 70> & O BB A ST R TERBE DNA R 75
ML TOLEHA DA BT (B-3). ZALORR LY, BEUKRIZI TR AEL DOFERC 7> 70 MU o0 AT &
WNZ X VB SN D KX CAERMOA AT 2 DMK Z 0 R WA et bk Zr o 7z,
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(WEEE-E S

IRiE DNAQ
2023%F9H21H(K) 10:30 ~ 11:15 EF(FfZHR—Jb

[OA-7]DNAN—OA—F s VH (LB IR hEMROBRENHS (EE)IHCEK
HDEMH)
*FEME Z=EA'. Em e ME L2 BHE B BEN (1. YTy s aVHILIVYKRE
. 2. B ER T Et A BERELT) | EEEB)
10:30 ~ 10:45
[OA-8] IRiIE DNAZ AW IDNNLERS A TRICEB(FB3 A A Y3 o0F0EERR
DIRE]
*EEH . 5F HH. PR B, K BR' (1. LOKZKRFREIRMNARER)
10:45 ~ 11:00
[OA-9] OV I NMRICIA T I EHEE DT EEHRBEITAD D N A #ETEA
SEB MR FE AN PBE T (1. $XSURREMRR. 2. BERSHRa)
11:00 ~ 11:15



OA-7

DNA/N—a—TFT 4 2 FI2&BAR Y hEHROERTEDHEA
(BRI AREKBEDER)

PR ZRBTY, R GED, TR Y, miE R, 55 E}Y
DT g7 a gy, 2) EsssEE e R L) EET

1. [ZC®IC

FHJI D ORI TrX, ENOHEOHINCAOND 2 A I ORAENRMEL /o TnD, BHMITIE, =Y
T DI ET~ORKZ I 2 720 SRR O FHECE R R MR O EEIZ L D RR N FEE ., i
T, 2R BRARMFAEL EM L. (EONFEHEIZOWTHRE LTS, 2 U BRI, BoREN L
T, PHERFCHE CTX D LIFR S 7202 L0, FAKBO SEEN G~ T D2 L bbb, YKo
KEREEEREOWEN R 2 L0 EMEICHRGTT 57201203, EEICEENDI 2R BHRIZHOWTHORIEEZTTH Z
ENEETHD, 2720, AU DO BITBREERNZ LW, BRETORMORENEHEL . —KIZEL~L
DRIEICE EE D20, BEEEEZIEN LI TV, 22T, AHETIE, =2 U HHRHEE (g7
ORBEHA) 1ZHHE T, FFTCDNAGHTH OB Z T L, DNAN—2—F ¢ U 72 X HHORE Z i kAT, D
FER, HEHI CTHER SN TWVD A U DHHRIZOWTIEL, DNAN—a—F ¢ U 75NNz Xk 0 FEE TORIEMER
AEETH D T L 2R TR ZSZOTLFICHRET 5,

2. REFE

IR OHE (SRR OBAIROINFTIZEIBWN T, 202245 H ~8H K UN0H ~11H Oo#Ic A —[[El, =7
<2 e R=URIBRESRH HVNE— =2y FEHAWTEE 2 CEBERIRL., BEEFICEENDI 2R Y Bk a2k
THOREEIT>T2, (U, TEhERERE) &5 9.) £/, S hMmEHA SIS 20 HcHi hig a2 v C
22 ARBERIL, MBI TROREZ1T -7,

20224E6 A 121E, ShHsEsa 4 55 L7-[F B - RS0 T, shlssid &[5 U5 ETEE D) 5 DNASHTH
DAY N B OMKREZETR L, BREDNASH HICILOEAK bIT-7-, =2 U Hshh ODNASHT Tk, EEH 5
B L7220 o R OBREDNADHKKRIZ OV T, mtDNADCO 1 EETFHERO—E 2 x5 L LTA Z—F
v =7 Y= KD EEES A RE L, 2 A Y WEADNAT — & RX— 2552 S UMRPERSR IS X 0 2 A E
L7ze (LI, 2V B HRODNAGHTZ [HHEDNASHT] . BREEDNASHT % [BREZDNAZGHT £ 9.)

3. MR

6 H O BRBIHETITISBO AU ARSI, 209 Ha XY RT3, 7o) U@ TIXIERFET
X7-. FOMODOLI3)E TILE L TORRI L 72 7=, HHHDNASH TIXI3BLITHEAZ KR L., 209 bLO10 138 hifs
FEHRECRESNEZETHY , SHRERE CRE L2BICE TN D3MOM, SRS CIIRE A REIE S 72)
STE8BIZOWTHI2FENS R STz, —F., BREDNAGHT CTiX, 4@’ R L, 20 5 L8R IFHREETHAE ClH
ESNTEBT., Zhb0@EH 12 A L,

HREHAE CHERINT=5E (hF 7R g, I~ XAV hE, =ka7FrvaxUhE, T LR
Hg. R I2AVAE) IZOWTEL, IEBEDNASGHT Tl Snhotz, Z0OHIbhR Y I hEZER3E
IZOWTIE, BREDNAZGHT CH R SN o7, —75 ., SIRDNASGHT TlIsh BRI A CIEfEEE C& TV W
HE 33, BREEDNASHT Cld6/@efiE it &7z,

4, 5

FAEHIRI AR T B2 2 U BIEIZHOWTIE, TR ODNAN—a—F ¢ U 7T L 0 | BERFEHL R DR A TRET
boEEZLNT, —HOE TS RDNAGHT L S BHRETTHE DT — X IZREENHA LT, A EIOSHRDNASY
Brcid, SRS W & RFTICERI L 72 A 2RI L TV D b 00, FRIREICE LT D FEN F 72
STWEATREM N B D, £7-. SHIEDNASHT TR ESNWZBDO 7 v—74 . RBHOED 7L —7HNC, @i (6[a])
DOFE CHER SN A RO R OEEE E i35 & Sh RDNAGAT TR Sz g0 7 v—1%, il sivigno
TBD 7 N—TIZHART, i EHORE) BNREVEAIAA L, BERBROREORE S, RIRIZEEN
GENDAREMEDE S ZR/TEEZBND Z 005, DNASHT TR TE 2o - BIZ oW T, o TR L7-#
R, YEDBOFENEEN TR T2, HDWIIBRD TL72no7= 2 ERNEEL T D AR H 5,
BRMEIC I D REOTEERIRTIE, =AU B O EBEESLOMRMO AR —EIc LY, —RBOYF 7Y v
7 CREHIRICAR T 222 U WAOREBEN2CRBIIRECH S Z LICEBETORERS 08, HEROMRBIZL D
FEOFRE & T 5 &, FEAFRFEE T2 AU B ROLERRMEFE L~V THHRET D Z ENAETH D
LR ENT,
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OA-8
IREDNA ZRAWVWEIDNEEF LTRIZCE T A2AA T amo+n0EBRR

DI&RET
B Y, BWHEHY, PEEVD, RREAY
1) A KRFRZEA R A e
1. ZL®IC
BREE DS K0 KA WA O JR[ET « MR R IME I N TWAD. K1, FRRlRRGE & DA 45

YavvuAlE, ERGOER - BAL~OMERT <, IEE THEEOFENREIN TS, KI5 , B
ﬁ&%ﬁ%bwﬂ@Mi%ﬁATﬁ®iﬁ%ﬂ%kLT,ﬁﬁ#VVHWWﬁ@%FDNA%é%%:%:&)y
752 L THERENERE L TWD AR SV EHEE Lz, E61T, A4y a v v 4o DNA i
R EBRBEEN & ORBREMNTT 5 Z & T, MBI EMAT 5 20 n B R RES 2 R L.

2. AL

ABFFEE, R INEO O HA 2 A TR 35km XHIZIIT 5 16 ADOfA x5 e LT (K-1), B DNA
%ﬁ@kb@ﬁm%2m1¢3ﬂ,7ﬂ,8ﬂ,wﬂ,12ﬂiﬁot.%ﬁbtﬁﬁﬂi%udDNAEﬁ,Eg
PCR ZfTo7z. ftW\WCHHBDOA A a v Aok (BEE DNA O HEEGRARE) % GIS v~ 7
kL, COREMATAHAY v a v v ARNEE LGSR L. S5, MEiaESE 3mas s U —
R OAMEZ LD BRI & HAKBEANC 2L, IO A A2 a 7 04 DNA OREEROEWE t 1R

VL, BRbOFAY Y a v U ERA~ORBEHE Lz, K&, M W, Aoy
2 U UAORHER L EEER COims - Kik) & ORRE R L.

3. FEHL . BE

FER L LT, At 12 KX TAHA Y v g v A DERE DNA M Enz (K1), £/, X Lict4
Yo a v U AORBRNEFICRRD ZENALNE 2D, BEOFHEHA (St.10, 12, 16) IZBWTLETHZE

T DNA XS, ZROOMENRA AT a v U AORBELFTERVELZEDRINT. SHIT, tRE
DOFEF B BRI NESR O S A AKBEE O L W A4 v a v w4 DNA ORHESEEIC (P < 0.05)
EMEE A DAL (K-2), W OERALSAAD v v a v oA OABGHTOWEIICEE L T\ D Z & D3RI S,
BB, FBEFTOMRENG, A4V v a v Aot L 3Rt L ORICIEOMB, KL OmICADHEE
MBHENT=Z D (K-3), WBIARE <, KREPFHSFEIARNSIRICA A v a v AREI 0L AR L
TWDAREMEDRI B & T o Te.

AT e

-2 IR OB HEROE
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B-3  FRHIER L BRETEIA & OFIfR

B o
. e ;47N 1 g ..
wN @ S St.16 i .~ @
- - e i <
: s PR A \rf s @ 09 Z o ,
5 WMJ 1 5@: {\ 0.8 ﬁ R?=0.384
' ( L WR b~ ¥
2. /r"‘\/'/‘ L e st. 14. | B o7
Ay 1.5‘ 34 = (/( ,_E 7 \k H o6 < 05 1 15 2
B ’f’/-\guﬁ ; L= ?1 Fo “/' % v /f % i HE (m3fs)
By 57 sty AP
e ! A7 %:.m ( 8 o4 ot ¢ oo R2=0.196
47 ® o06~08 N v \\'5.0 St.12 R 63 H o
B 29 g 0.2~0.4 o QY//‘ ) st <Z \KT)\ s g 5 sg .
g © 0 i Nas” N 7 0.2 z
% T stos sl Z 0.1 ﬁ '
4 t : SN §
=2 % /K \‘\ \ St6. 0O -/%L / s / -
7 2rs: ‘~‘s'65 o) l, { “# ¥ 0
sti ) St2 -O'st4 M ? 15 17 19 21 23
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OA-9
DRENDRITHAT DEBEENT L EERNBFET~D D N AFEHTSEH

i3 ) G RN = /= (N s O
DR St HA 28T 2)f”fiun+$5kﬁé§$t
1. [XC®HIZ
2~ 471 (Nisaetus nipalensis) DEENZIZDOWTIEL, ZIVETHRNERERNC I ASNDIE (7~ 0 £ 1B 507 v
— 7, 2000 72E) REATRBEINZAATHOELNDEHE (FF, Z2H . 2004 728) (IC8> THEADS G SN2 85
D, —H . I EI P E MBI AT DO EEIZONT i*mifn%z\foc‘fnﬁw%%hﬂ\m\o AR TIE, 7
~ A OBIEDO AN O BN EEREHR LD E X | BHEICRICASNIEHOEELZHAIL-bOTHD,
— 05 RO RE OFEORIE D FEEL T, DNAIT RO 50, Zhvae s~ 2 OFFENEOATIZRIHL ., #i
AT DG R LT A2 L2k~ T DNAfTr oA At Lk #E T iEE et L=,
B AR H T2 TH AL~ 2 C_T OF —ZZHOWTIE, E 14884 bk 57 3%/ FE 4 L TEE5 T
DOFNVEH ZEHFEIRDLIBREFAENSHONLDOTHS,

2. Bk

1) BERAASICEDERICKDHEERNEAEMNT 2020 4 11 A2/ ~FICT DHEIT ﬁéﬁ%%%;ﬁﬁ((*ﬂ&)/w%ﬁé INATH
I LTAG) Za% &L, B SR 2 Bl - 5 (R X0 FEsR U7z (BUEDHEE ) . ZODAT BB AT 3528128V Co
DIOSEITHR A UT-fHEOFESE ., B3, BB A2 B OAFIT L2, FEH02004)) iﬁﬁ%ﬁ%%fr/\fw@i&fﬁi
LTCWBD, EEOHENITERCMED Z LD H N LL fRESITOHLIASNLGLDOLHY , T L EREA EMEIC
KL TR, RUFFE T, BEFSCRENORFONDAER, iU, IR E &4 B 2L LT, ShERCMIR S BRIz
WTHEHAIL 72, &612, =B RSN ILUARIZI W CRIBRD HFIE TRITSNIZ 7~ Z I AT OEENE LT 52 LT,
CT OEBEHENNEFTNAEIT U720 E DD WEEL T2,

2)DNAFEMTICK B EENBIBIE SO BN HRIZCAT OEDDEN L 72~ M I RS L, FLik - FLEE TR
RIZLTH5 NucleoSpin® DNA Stool Fha HU YT DNA Z¥E 4 MR RITIC L0 EEEM) ODNAZ I - 04T L
720 ZAVEEHRFRHT O R & 52 Z L CDONAMNT O A FMEARGE T 2 & UGB SR T LT,

3. EREER
DIAREES : 7/~ FHCT1T 2022 FEOBFEICHLIL . 4 H 5 HIZFEYR. 5 H 24 B (FBR H%:49 H) .8 A 11
FAZE BN 72 (79 B iln) , B EmERRIE 12 A 14 B(204 A#n)E72>TDd, ZOM. Eig T icky, BNE
BERAIZ 95 [A], BAAEHEWNIC 34 [MOAFE 129 BIOEERA T — 2 08MGF5N 72, 205 gL 11 R, BEEIE 15 fl,
MEHRENT 5 FETHY, BFFTIIAE 3 FE/R o7, IRASH-ETE B, AN BRI 26.5ke, BANEREIC 11.0kg T
BTN, LS IR & U7 = B IR (LIROD AT L U CREOREEAI T2 WO DS A B4} OV B 7L, D%y
AT IVL ST BER BN IZZEDRIBEI NS,
2) DNAFEHT : DNAREHT TIZ 8 FlAVR IS A7 R MRHTHE FAT A~ FEE DD 7 FRICTE B IR H S H e o Tz,
DNAMEHTIZ DWW TUE Y 7V DENUTIER /BT FIEICBGED R 3B 5, 72720 | BT Tl yay B ETLn
uﬂa%uf%fx#ot%mx DNAFENTIZE > THyaw MR HESNDRE | B IITEfisE T D2 &N TETZ,
S (W AET) RS 4

B35 (7381#)
v

EE-1 g ABEH 1 = )\ﬁWIJz
%1 ERERHT EDNARRH (<) (=& 2 8BB4

E{RfEHT | DNAREHT
WHELA 1 418 21 4 7 101316 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79
=R 15 & 478 5000 B
ﬂ@ﬁﬁ 5 *E 0 *E CR7 = eme BHEART oo BRI (CRT)  weeveeee- 13 (BREANRT)
it 31 & 8 7& B-1 <3 HEMAEEDHR (CRT LEHEART LLE)
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(WEEE-E S

AEE

2023%F9H21H(K) 11:15 ~ 12:00 F(EEHR—IU

[OB-1] /Kt B EE ORHIRIBDEIL
*TE KT FEEN. BRE . BEIF (1. (%) BBERMIVYILI Y R, 2. d8EE L)
MEIRER 1B)| 2 REEE)

11:15 ~ 11:30

[OB-2] I:F'/J\J ||(<_F£_§—5 ZBARNDL OOAEERE ~FERBEED SHRERE N~
A &', &8 BX°. 8 8° (1. ABMEEAUN—TOY MRER. 2. kXS dbEE i o
YLV b 3 IEBEXRZEXER)

11:30 ~ 11:45

[OB-3] ﬁ%JII@EamFI(:E’“ SNEREDKIENIERECET 35
AR . BA KEL FINEL BAZE (1WA, 2. F—IRIKZE. 3. 8BRET KRS, 4.
TTHMKE)

11:45 ~ 12:00



OB-1

K Hh B & DR HIRE DB H

1. IEZC®HIC

2 F AT AL RIENNAGR B )1 (Ml A A=13.1k
ot JiEKIER L=8.9km) TiX, 22D WK A EfHZ4, T
TANDBEAKHNZ FUNTUE, SRR 1 — 5L U TR
SNTWD, L, Rk 28~FH 4 £I1T, TR
L=600m, [ 25 V=43,000 ni, & A=60,000 nd DilF/K
MR 21T o 72, B PR K HuoD i i i 1, IR &R 2
FEDOEILRHTE WHDOIFERNLDIRE KR DHZ
EMB AR HR E 72D ZE T RISV, M 2 EE LR
TV FFEIL, ARPN RS BEFERITIE—F SR D57
D HE N IR &7 2 2 LM LT > TD, ilE
IKHLOD B 7 1Z , AKIkE A2 D &P I IR I LI
SNEBZ NI KIS Tl ¥ T D EE D&
BN, YTFEOLEF X, SO E R IR
R a Ny N >N e e == L 11 b Y ks N v e w2 (05 15
FIH RN AR T A Z [E S DR EITo72,

2. 553k

WEK AR AT, PO e — B A 7 T T T v &
DOWBAEFYBAET TDHAETH T2 EnD, F I,
INODORZECH 73 ENDE TRILT, WEKH D
PRHIREC, B E ENDIEE30em LA 3 EHY,
PEHIZ OB KD K HNIZES10em TR O FEH L AT

277,

3. REHR

(1) REOFHLHE

WK HEE A 1% 1 AF B UL, A XE TR T~ BEIE L7200
KR 10 enfRE DKL T, =V A RENVAJE, A7
FEOWAEYER LT, /X, T8 A7, i
K HEEE R AT O A CREGRI T, ML Fl 1 LR 3 IC K
LERIMKEEZDND, A X R LN ~ B O
FITK 80~90% THY ., #fiitk. RINCHATH THEDON
eZET, YT FHDOREIFITIR LN 2T,

TEEST VL O Y BRERAE . ST Y

60

DRt dbifgE At = Y 2 > b
2) AtitiE B ARILE B i B

(2) HEEDER

Bt 1 I AXE TR T~ BEE CTho7ond, 3
FEHITE, 1 EAEFEARDOAXE ZRTRL ., Kk A HEC
FOHKAE) DT~ B LB R DT 7T 7Y A 7
BEVE L2 o7, 3 A H BAREIT, BEE O RE AT RO
RS Teh, BEFOIXT A A, Z~I7Y, I7VEHER
HIEINTE,

(3) BMERERR

SERRATIE, BifR 4 4B I1203 T~ Tk
ERIVHT B AT EOKE RBIEETOT 775 -4
BEE CIIHIEE B TH D/ E X AT H, enN\VEE
TR L, Kk DA M LAl AT U T B O BE A3 1T D8 fLE
iz, Btk 5 4 BICIE, BEKHIN CEHEEM CThoHHRAT
I DBEFEATE) (A E ) ZffEal LT, 7o, KT
YU~ ARNREESE 12 FEO M REERERRL, A
T T HH =N OEIN AR LT,

4 EE

LI, BOR LKW AR O FE 7 HNRAEL
TN enb BHUROEFTICEE H T 28T, AlkAEy
RN AERED DPRIRANEE LT EEZABND, R TEEH
L&D B AR O EETIC B W TH FHIC A CHEZE [R11E
ISTE, VI OB RB RoNT,

FEARATIL, RER D DE I CTH o208, BG4 1E, kk
RAEMPAEE R T O HIBREE A T TRk EBREE
WHENLLT= ) =2 A 7T U THERE T A M TEILE
Z B0
5. 5%ICTITT

Lt WEAK T TR/ R E AR D “BR B
DY EUTHIRER TX | Bk Mo B FHEE T, BORKKEL T
TG AR I (7 —35) LI OFTE A TED,

WKL, At OFIRIEKI R D 1 D& LT, HERA
KhiRx T o LR, Bt DRI E THIL I A2 kR
PEDR A EHFEOFNE XY, 7V —r A 7T T
Mgk ok 10 RICEERTEDEE XD,



OB-2
FUNEIIZEE S 22 BRANDO K Y DFERE ~RAEN o HEEREN~

FAH 82 D, FAIES 2, SR BEL D)
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Evaluation of Gl multifunctionality using a critical area detection method:
a case study of Saitama City, Japan

Herath HM.M.S.D.!, Fujino T.' and Senavirathna M.D.H.J.!
1Graduate School of Science and Engineering, Saitama University, Japan

1. Introduction
Green infrastructure (GI) is becoming an important tool for making decisions, especially in urban planning ', Saitama
City has valuable farmlands, green spaces, and waterside spaces that remain in the metropolitan area, and are being
preserved and utilized as landscape resources. The urban planning master plan includes a "landscape city planning
policy," 8l and by evaluating the multifunctionality of these green spaces as GI, decisions can be made from the perspective
of urban sustainability. Therefore, the objective of the present study
is to establish a critical area detection method focusing on the
prospective GI elements at all scales in an urban setting.

2. Methodology

The Geographic Information Systems (GIS) technique is used to
detect potential GI network patterns on a critical area detection
approach 4, Spatial models of five different indexes namely; spatial
form (digital elevation model), green cover (normalized difference
vegetation index), gray cover (urban density index), and change in
land use were generated. A combined distribution of these five indices

in a multicriteria overlay spatial model was conducted on a 01 sq. km

grid, and the city was split into priority zones based on the results.

3. Results and discussion [l Green Infastructuss (G)
critical arza datection
zonation map of
Szitamz City

Potential GI network patterns were found to be spread out in six
possible priority zones, ranked from highest (1) to lowest (6). The B B S R R i R AR R
Arakawa River plain and the Minuma Thambo region, which importance (Zon=s4,5,20é6)
together make up 25% of the area of Saitama city (217 sq km), are both in zone 1. These two regions clearly show spatial
clusters of possible GI elements, while the other zones are formed out of pieces of urban areas that could be turned into
GI elements. Critically, the three zones with the lowest level of importance (Zones 4, 5, and 6) own 52% of the whole
landscape. In all of the zones, it is easy to see how the land is being fragmented and how gray development is forming.
4. Conclusion and recommendations
With the current critical area detection method, the areas where GI multifunctionality might work well for sustainable
urban development have been ranked by their potential. Re-establishing lost spatial links could be part of a plan for
networking green infrastructure. Using this method would make it easier to protect important GI elements in urban
areas that are highly populated and have limited space. Since the current ranking only takes into account physical
characteristics, the goal of subsequent research will be to add functional characteristics to the model. For GI's
multifunctionality to be taken into account in a more complete way, the method used needs to be validated by combining
an assessment method with an evaluation of ecosystem services.
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1) BRASH R BR BT SET, 2) 44 B R R b oo st
1. IZCsI

ABFFECUE, I O FEPE 6 G202, ) HAGD O E SR A KOER S U A A &I, BRI Ai% 5 FHbR
TTHIT 2720, EmKBEE, B AE&E4HHERETOMEET VAR L. SHICHISEIZLOBIARD
RARELEDEACE W T D72E, THHREDH 2 HFIZFESMAG BT 723E 7 R ARt L.

2. /&

KIGHUTIENIR TS EL, G X EE L. £7 7 —F kvl GliE 3 FRofEAEX (H22, H27, R2)
% 10m Ay a7 —Z|\ZEB LT, IROT, SIS EUChem, JKBEE, [RIFEREE DO REE, MEA s, HokEEo
KRB EELERTEF AV 2 B L.

BT VRS (F8) 13, H2T7 FEOY FFEO % B AL, H22 FFICE LA Lo — R bgET L
(02T 4y 7 [BIFGHT) Z T2, IRICKHER LT T VOB EBOWNES4 H27 F£LL, 2D 5 %D R2 D310
ZPRILTE. 7 O TRIMERRIE, PIREBVRHEO R BEICLD TRIVEREZ L 35720, WIRABFFEDE EHY 7o Ui
FOETNEREREL, TRIKEREEFMEAEXNEZ AUC TRHEL7-. SOICBIARDE AREREN EWEITIZB W THIF S
(BT AT 1256 DR AR ORI REACETT WIS LT,

3. MR

REEREZE B LT T, #ERE T RIS ATV T AUC=0.83 LEER RO TRIMEREN SO, RA S %
%EL&m%?M&AUC:Oﬂnimfm%#%%%bt — 07, WIROFRENTFRSNIZEFTIZ BV TEL AUC=0.67 &
720, TR E# Z B ELR2WET LIOBIERWEE REZ R LT (FR-1) . EEHESRE G T ) 217528 TREREZ L
BIZHARTY DR A ATREMEMEIR SN D Z e RS, TS R &SRB A O g A2 -1 1R LTz,

4 ER

Y I XEDRAN 34O AR T RFEEEAE DO BREEDNEL, Kb O BREEA VMR @ 2B W TE<RHZ e
ZET MIRLTWD, ZAUTHE BT 57 T O ERFFERET W KRENT-Z L2 R L TWDHEE 2 HD. F
7o, MIRAEHDE T WITBKDN<SELUZ Lo TR OAR @ #lZ TP HERE N E U786, P EBMR A IERLCT

VT SO B PIICE S AT REEE R T 5L B BN, Sl S - P AUC,

5 BIRBEEADERARDEET s AUC
ETEX = 4 = 3 =T
BEARDIR N - H & ATREME DN E |AYICFHBiSLALE, 71T ETVRE (B | TFFR GHD
. . . . |model-1=AIRZE# A L [0.92 0.79
TSIz 5 FROBARSMAZIEIT, i TR haak il 5% — 0.83 G T ME)
model-25RIRZE#H Y 0.93 ’ - /E‘ _
WL A BRI T B B O RHA A PRI M 5 21, S

P(0.01<p<1.0)

~02

I b TR Z 71 SFES ATHETH 5. g =i
(R FRE N~ OB R AS NN T8 | oo S
FESIURIE, BEBUC B TR AN® S RO X4

BURTZ IR R OWE FREN A RIS DI LA FTHETHY, 5 | 28 oded iz |

® 03~
[ rev 45 (=40)

FH (model-2 : FAKEBSY) |

LB7L, THIER AL AN E LSRR T .
RELRDTEAD . KM R E LB B LI TFIET /WIZE-T, Xt & ﬁ.i g oSl ;@

RA% D FHERE - BT ARAL DN ECIZ U E & BT R OBESe,

KRN DI AN E 2 7= R DORRFE ~D] . :
AR PHIANERERTIOEROBRE~OWALT g i P RoE: (1 WK ES
BETHA). L model. T : {A[RZ#EZH Y model).
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PB-7

ZNRBIICE T2 EAE

PhEFACHE V), BA—

EDAMNMERIEIC DT

BEV thEPRET-?, JIBR=MW Y, /NEFIE

D7 TS, Attt oan — M X

1. [FCHIZ

BT TV VL, (B | GRS DA 11T,
PIRIARLAFCK) 116 03] | [Cd, B A 2l
KR TR 51 AR 1SS LS FL . K9 5.7 kD XIHL ZiE
S ORETEA R T, PUKIETRSED A e I Cn a7 b IR
BT BT, FaD3DIFo970 VIS0 SR 20
KA TUND, AT B 7= fn i /KRB Tl o728, 1
HEAAHERF AR ) SSK MRS VDI TR, P23 47 A
T EESARI O RE LD RSO L | FaED e
UHE LI P, 22T, RE ORI R OKESRS
Bt s A E -~ A2 LA QD F, ZOUER
BRAR-EBIZ., BREEEOT- O I E RIS DT =2 it
BALBYEL ARSI QW DEZATHD, T2C, TNETHE=AY
L R AT DA DR 2R 5,
2. KRR L ST EDAY

KRB E (B DI, KBS
(AR B ChD, Batl
R < HEEOR SO ASA T
UV, X HEFELCT
SEdfE (55 2) | R
WEATAETIA S U CRE LG,y —-—
(Y FERE - BB HIHERRD SAE L B
THZOMDEGINEETHZ LT
FBERE MR SND, T, T B,
|Gl R WSS, TH2 SHTEE
BARIBERETIN R 1R AT T IV TE T THRODIEY
KT SAH ) | AR~ —= 7L G (k541
H @8 IRIIGH 22512, BRI Lt R A E &
PNIFEITERAH S T8 7 MR AR E L O D, [RREARIDH,
DFRLTE HE~DOADRTE) HEAD FO09X) i)
HOHRTE] KD IARRILE 2O DB ATGHAL, 7F
e © O, A X) %3%‘ BARHE LT A oL
AHE. B @ErED . C (REECHLHMIERED, D @ EAAT
ﬁ@am<ﬁﬁﬁmrmﬁ[Q%%&WHﬁ%¢$%%$@m
#C AR E L, SEAICD RHEIE YR LT, &
Wit L SR TH A FHIAMERF L7 (X1, 4w X
—EDRRE PRSI STHYROZEAZA TN EBZ BN,

S | KGR E

3) H sz ARt 7 B SR 5 R B S5 A
KRR AE LHERE
ﬂ% A (H21) @k (H23) o =AM (H21) Wk (123)
A (BRI H L)

B (BLmHE)

A (BHIHLARE) B (LR
C (BHTHHNBLAH) =D (LT

C (EHTHANALTM) 50 HEFAR)

4. HERERREIN & AR RSO

V23 LI I, L) ST BRI N LT,
P21 4R T C R, D RHfiSEED =TT, iR 3~
B LAFHIDIEINLIZ (2), s LIRS v w7
&7 %m%%m%ﬁuﬁ A e~
L7z (M3), RURRED D, E TOMGR R R -tk E
O TR FRERELUEEL QD LB BN,

100

AERREHEOTEIE (%)

H21 H23 H24 H25 H26 H27 H28 H29 H30 H31 R2 R3
=A(ESIH ERTEE) B (¥ _ERTHE) C(ERtTH DA% L ATHE)
D G#l_E A RTHE) ITEPHF

X2 BIFERTHT B ENhOREZ

=

3 BIFRRTITHITE074 . 7AOAHRROEFEE
5. £&&

NPk 23 -7 ARG - (RSN Lih, RS CHEE SRS 0T
TR CE AR Y LI A~ R ~ 0 fnEha e SR
HAREFSIV NS EEZ BV, AWThitaE KOz~ T
W2 o] BB S L= b0 T Y . SRR —ED
[Bf, J7pob) OEHRIE MEESI - bDE B2 B,
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PB-9

ZENKREHINZETSEEHTO Y I TICTHE SN HKEERBOFN

PrTER R A D, el R, )1 B

DR RER AR EDE R PIFR LR 2) BB R AR AGHIRE J~ 4 2 2 v F PSR}

1. I

BEREENSZVEARTIE, TV CRKEEDSEMBAIATON D OREEICEE L7=% R3O B8iED 5
NTW5D, AAFFEOFAEM T o D — NI OFH T HFRL 3 FEEN B LZHARINO B TohTWnWb, LarLl,
1BKBE L OZ HBRLIEDKEAEMNITE 2 D BT TSI S TWRY, £ 2 TRIFETIL, ZEEIIKEFEHI
TWIRICHEE SN TV AIRES 7 ry 7 TICER L, BEfEE LTHWOR D KERIE (WU ZH, Ay
H., he7ZH, avFavH, hoARH) ZR58EL, ZOMBKREICESWTIMET 2 Z 2 HWE Lz,

2. REFE

W & DB HICAE T 5 FHINNCB W TREO 7 r 7 TR LI TWD, LG, BWifE,. B oHfhE
D3 FTEREAERE Lz, BREHICBE T, RED TOMLATOHTWAEET (LLF. C). Thh T\
AT (BAF. N) A2 3 i § o8BS 25T 72 18 o7 L), FiAIE 2023 4F 3 AICHE i L7,

BAAEHSIZ 25em FIEREOH— =% v b (HAV 0.5mm) Zi%E L. ZO®HANZ 1 HFRENFEL L, K&
RBEZHE L7z, LRI 70% =% ) — AV TEE L TR O . BN THEZ L IZEERB AT LTz, KE
RoEIE, TOAERREL RS 6 DOARR (Hn-[EAE 5, BEE-EER, B T-ERE R, fm- T, Bin-A
B, BER-E R, BTN IS LY, F7o, SEREMAICE W CYEERE (FOE, KGR, B - /N - PR -
KEEDHLE) % Gk Uiz HERHAEATIC DWW CIE C & N R, B RE % L3 5 72 12— o lid (& 53 #5341 (ANOVA)
EATolz, ET-WBBREOMEZEET 5 - DI ER D 9HT(PCA) 1T T,

3. #ER 4 -
FETIE, 13 FF 37 7 1049 [ AL R BN HER S N, ¢
3-ORE D TRKERBEOFEMRIZE X 58 # Concreat
PCA {28V T, 1 #li~4 #ifi (PC1~PC4) £ TO RFEH 5-HFI1L 91.55% N 27 ¢ Natural
Thole, C & N ZPIHEICIKS) L7z PC2IEHd & A0, IMEOWE 8 o Q
EIEOMBEERLIE(® 1), £-oT, CIEN X0 /MEREL | Fiik ‘ - 9 > ‘
BN T EAVRIES NS, E7- ANOVA OS5, BASICITAEE -4 -2 0¢ g 4
PR SN T, BHIIIN AFEICZ VN E VI RERBE LN, |
3-Q AEBRICHES ik X1 PCl BLUPC2 TREELEC & NOBAMX

N CIIBEM B S/ 2 5k > TAEIE T 2 B B L UMM SCHm 238 > TAEET 2 B mAICOBE SN @A L
{HERENT, —FH C TITHETR—EBAR LW BELEWORICART 2N SO, AT DTIEEER
B BB EOBRICERPLE TH LML HE A 12, BTITW—BARIZ, BilidEok NITEV AL 2k
WTEBRENRZ N2 LR b5,

4. BE

PUEXY | SPHINTIHRED 7 7 v 7 3 LS 5E THERELS 220 . BEAZ LWy HIE Y A REOH
IRDIHEIRH)Z < 7R o T R, BE T N OREAEIM L7 L B2 bl 413 7-10 A OFRERIR &0 2
DARGH Z2 FRAE L T <
SUASCHER  1)/IMRESE S TSI T DO MR & IEAETBF R BKFHEE 2010 718 2 %5 p.147-164
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PB-11

BB LEFKBIZE THHEMREELHERICEHT MR

1. [FC®HIZ

FARBL S 20, BoKERETE & 20 TS
WK E 26T 24 5 Thso. FIRBOHK
M A Fe T 0, Ikt ~OFATIITH
PR il L C, TSR S 2 & A
FrEnD. —JiT, RKHHERDH & LT~ B SR8k
W50, HUKEHIOIKAAR FRACR Hi15
ZEMD, R OB IR 7 o T
izl EFED V. FFHEANCES &, BUKRHZET
IKHUZIRA U 7o TP T8 s — R R
203, AROARTRED HASBEN KA B> TAEL
B728, EREUTAEYS A S S HERE L 7= A3
THSEDVE U7 VR Y g S e 2.
AWFFETHG L LTclas B2 A, HERBGE S
10 0500 L7z, PHZAH A1 2019 42 7 AITH4E
L7eHAKIZE ST, TWDHERET 5 & & HITRHIE
U LR BN, F0% D LT RS
b, BEHEOMRAZSEIZ, AR TIIEZRS A
PR Z 31T HUKAT & B, S DICZEDOBROHERD
RIS K B OHERS I Z DU TRl L 72N IS
WTHET 5. IOICHEZARY MKz 51
WAEBLDTFIEICOWTELET 5.

2. BZBF LWELHRSE

VEZABH DITHNAHRE (BRI (2SR
AUICAB S BB & LTz, P2 AT,
HEE 21, Sm, FRRT/KZS & 793, 000m? O L) N
RFARIE A CTh D, Ik X~V 7 L
DNERR STV b 0!, 2019 457 HOHIKTE
UTHERMIC R0, ZOFEDERE L. 2021 45
ZBUT D EHERD BT 57404m° TH Y, FHEHEDE
B T1% AT 5.

ARFZETIE, RN OHIEERE LT, Rr—

126

FERFZOHRREKR, HERTE MM
LRI DR L= AV YA 2 Eifgds O
BiEFREET LV, BIRERIC K2 E R ERR
RV Re— A2y, 2020 424 A5 2023
3 AT CEE 7 BIENE L7z, AT iR
IRHOKATE LT 2015 A2, 2017 4R, #okgl L
TR0 FEDHLDESIR LT

3. HEREER

2019 4 7 HIZHAE LT KSR, Rkt
D—KEIHFEN RSN, BOKETEE TR S & b
T 5 &, A B 40m #HSIZHBWOTRK 1.99m O
IR AN ROz, —J5T, 2021 FELRETIE,
IKRABIENZISUT 2 N IEDRE NI RO S 7L 5
N5 X DI ol BKBENI IR T HEEm O I
RoIT, MAESDIERT D L9127 o7z. A
A I EFIS IR R TP OHERE DS R S 4
DL, Bk R~ TR ED - T
HZENKIKTOHER THDL EEZ BILD. L
B H BRI 2 TIVEBLE LT, BokiEiRo
KA FIRHZIWN T, 2RI b2 B S5 T
FKRMELL XD, HERTIE, LAY LITKHIC
BT B TG RTFIEIC OV TR LT NEIZ DN T
HEKTD.

E iF22

AHIFZEI ISPS BHFE 23KT1242 OBk ASZ T2
OTY. VIR GBI — 2 24 L C
W72 & Lic, JUNREARI S A7 A TgeE
(ZIFBHIFAR o E E L

5 F>CHR

1) AHEWS  WIEIRSCE, 55205, pp. 13-18, 2014.
2) AL - X AHAR, No.241, pp.3-16, 2006.



R —FFR (AT 24 LA
ERi% DNA
2023%9H20H(K) 11:30 ~12:30 C (/A1 T Y v FIR—=X)

[PC-1] £RKE * PRI DEVI(C K BTRIE DNAX S N—0—F 1 VT BT DO LLEIR
H13
R AR KB EL. S 5L AR EARR. EAARE (1. HXatEEEma Y TILI Y s
B, 2. EBREVOEBEREEFN. 3. kNS ANEEEMHER BEECZI I —F. 4. ZEE
BEROVYILY Y MRS REBEED)
11:30 ~ 12:30
[PC-3] AKIBICH (T B RERERE DNAFIKIGEDEST
9 fE'. BH 8 BREEC. P EX. R ®mF. Bs a1 BXWEEREA £
AWML, 2. KNS BRBEFER. 3. %kXad vTx3)
11:30 ~ 12:30
[PC-5] IR1E DNADRIC L B b VB ORENERE E BEABFEE DR
b AL LB H. AR X' SEEF. AS R, WK . mER. FE T (1L 5XS
A IHE. 2. EIBEMER. 3. FTEETRREYE. 4. kRS thinBEstE)
11:30 ~ 12:30
[PC-7] BEROIBE)ICH(FTBERE DNAZBW 7 IDENZHE
A RN A0 FE— EEEX. AN E. BRR. SAHEL KB BB AH R’ (1.
BEAP. 2. kXD ERBERER)
11:30 ~ 12:30
[PC-9] S LI H(FTBEED N ARBOREL(CAI(F Z1RET
IR BE . BREGE . B B v Be s (1B EAWER. 2.6 9IX
O, 3.60 BRRBBHIICA)
11:30 ~ 12:30



PC-1

FKE - SHRIAERDEZ & BIREEDNA A 2/ 83— —T 1 U fRAT O LLEHRETE

Peie 1k ", 1Rk R Y, BB Y, AR RS, e R B

1) BRASHAERE YL 2 b BREEET, 2) RS VoS-,
3) Mt B A B SEET B L v —, 4) —ERES L2 ME S B

1. [ZLC&IZ

Bl DNA (environmental DNA, eDNA) 1%, 7ZKGREHT & E 5 DNA
Wr T OAIEEERRNT T D TETHY, Bk MO A CRINCA
B AEWRA R 2 TIEELC, IR B A TV
%. B DNA OFf K OV dhi->TlE, — it
TENIRBE DNA X 03 TS QOB TBREE DNA FifE - S~ == ; : :
TBHNLNLZEREN, v =27 kbl kR ) ¢ L7sL
1,000mL Z AL L CQUBHLOM, AT IR Bkl 7 TR BT ;

PIBHRICE\ Th, SERIEEIIOTRARCRIIE R W S

CTHRVONLERITEZ-. 2T, BB hETHICALES
2B (AT 1) O] ke g ctic, Brpniok o
I NERHEN T VAL, FEROMNTREZ D000, R e, ;
I I EL TR S R e O ORI 7=, SRR

2. Bk

BrRbE DNA ORI, 17 18 (2022 4 11 H 3 A5E0E) & ik (2022 4511 A 4 H) © 2 #iRiZds\ v, 1,000ml, 500ml., 250mL
CEOKEA I LESHE, ENENOBOKEZ LT 4 o T NF OREREBOK U, £, 3T 173 ba—n el T, 7707 (il
K& 1S VHELE.

EoKY 7 I AR o705, DNeasy Blood & Tissue kit (Qiagen £HY) % FiV T DNA ZFhitHL7=. #iliHL7- DNA (%, Miya et
al \ZXD BRSNS =R — Y )L 7T A ~— (Mifish-U, Mifish-U2, Mifish-Ev2) % v v, MiFish Sz HEEL7-.

HAIEL 7= PCR PEN L, RIS —r o —IZI0 AT, 180T — 2% ffhT/ 3 /r—(USEARCH11) C7* 7 A~ —Hd% R
FEEDFEAT 7200, USEARCH global % iV Y C NCBI (7 —#_—ALBRA TR A E) 24T,

3. #ER xR I URTRER - EREGR
@%O)fﬁjﬁ%’ EEIK T D o Sl O REHER = HERE
fFEE UG B ClE 31, | 1 000nL | 500n__| 250nL | Blank | 1.000n | 500nL | 250nL | Blamk | % | Lih
PRI 16 FERHSZ. 20)  |sdrk i) 5% | 26FE | 23fF A | 16FE | 12 - -
B, WTNOBKETHHRIHLE 07 Ofi
FREL (e A TR 25 31 167# 137# THE

TR O ClE 19 fE, Btk
TiE12 *ﬁ%ofi ;ﬁ?zibgggi@b 197& — 12 - — _
PKBEZ LT D8, WA [
1, EFSROWTE 1,000ml T |03
VR TERY VRS 500mL <2 250mL Tl RS-,
72383, BOKFTHEO B IXRIRE A S0l TR0, BREDNA CRINSIVZFEDS G, iR C RS AU Fl i Mgk
TIX13FE, Bk Cld 7/ CchH -7

1268 - AFE - - -

AFEED

ARFZEOE, I, A8, BokE% 1,000ml, 500nl, 250mL SZ5 (ka4 B Lok L TBREEDNAD T4
1To7-. ZORER, BOKEZ LOHBfELA Y 7NV U UG A, ~==7 /USEEED  1,000mL TSIV 72 3500mL
F2IE 250mL CIIRHENT. L EDOZEND, Bk EEMRHFIIHBIL2 b OB 2 b, Fie, [RUKETH 7T Hz
FRHCETAE, CTERNED DT80, DI BOKE TH Y 7 NG I, M FTRE R 2 20 DEE 2 Hivs.
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PC-3

PROKIBIC I 1) B Al 72 BR 55 DNA £R/K 7 O Hiad

gofdE , EEP—HE VY, BRIEREMG VY, hREK Y, MR, WA
D) EARMIZERT, 2) (R BRI ZEAT, 3T =X =

L. ZC®IZ

AR BREETIZ U L72 DNA 2550735 2 & T, AN AnlE a4 BS54 5 BrEE DNA /S 282 IC s E LT
. EE@ESENERT S IO ESGHEE] Ik, REHAE~OBREL DNA & 0 ZEEZ[EICT —~< i
ENEESINTEZ., SM2EET —~REOHERE T, BEREIC L VERSIN-FEO - HEREE DNA JE GRE
X O FHM 17 0) [k VERIN-EOES (BH=R) | ,ﬂmumﬁfi$ﬁswﬁﬁ1&ot (%t
L, VRAKIE T 60%FEEE & ARVME R A A S iz, VRKBIIEIWIC X iR, dim, HoRESENE\LT 57

W, FEOALRBOEIRITIE, KoK Y A 2 /7%ﬁ§%ﬁ$,&mfé BRIEX S E LR 2 LENH
5. AW T, ﬂMK@@I%ﬁE B DT —~lAEOREE AV, 2E 11 )11 CTBEREE DNA FH4 & B4l
BT B VKRS #5mﬁ&&mﬁ&%@ﬂbt®fﬁi¢a
2. FREIE

T AT AR 4 RIS A OFEBGRAE () A S 1D GEWIIL R, TR,
B, & BN, 2B, K&, @, AN, BRI, S o9 b, HAKROFEEMKICB W T, HlEE
DOFEREIRFRIZA LY THEME I N-. BKEFTISEREMX O FRSmOLELARE 2 Ffia AR L, BTV K-z
FOLTREDEZEOREX S 2 HETOF 4 EETE Lz, BT, i, B, @EERCZEnEi 1L &
TV, X H720 16 IR, G5F 176 RADSE DL, RIKIFIWHE CEBREICHLE I, AT Ly 7 vy —
(ADVANTEC #t, FL£%0.45um) TAi# L7-%, DNeasy Blood & Tissue kit # T, 7 ¢ /L&—M 5 DNA ZHh
m-ﬁﬂbt.%wﬁMwmh@ X DA B N—a—F ¢ TN R E L, HER SN taxa ([TOWT, AKX

VN2 H 3k D AT REVE 23 i O B TR I 36 AR PERT RIS el S = 0 RE, AN O A2 BV BT, B4 FEE O
&%ﬁﬁ B DR L OREREZFEH Lz, Z2BREFOEBICHTZY, BREE DNA OMERERED 5 HFEE THIB
TERWEIZOWTIHESEE LT L7z,
3. FER - B

MiFish{EIZ K B A X N—a—F ¢ » TEHTOFER, 176 FEDHEF 289 taxa 2MF Lz, KX OWHYE #

4 VIR U B R A o D R SR 13 76,8 (SD:12.4) %TH Y, 4 M TOEKIT X 0 )k

B DMHEE (K SOFEE) & REEORHENE L. MUEE RO - HEROR KM 94. 1%, H/IMEIX
56%&WMK;ofﬁgo%ﬁﬁEht.ﬁ%&%iyff@,Lﬁﬁ@ﬁﬁ@ﬁ%ﬁsL%k%%%#okﬁ
W E A I v ZRICHBREZ I LN -7~ (K 1, Kruskal-Wallis rank sum test :p > 0.05) . F7-, £K
FIEIZOWTIE, KO FEmIZMA Y > R E D EORBEXFIZEWT, HEBOMY 2 A4 I 7 TRKEITS
ZEIZEY, BHENSM ETLZEBHALNIRoT (K2 FBINOR) . —TF, BEOMW XA 7 THRK
o CTHOBRIHEOM ERALNRWTIGH Y, ZOEREL S LIAETEEZNET LI ENANETHS.

1.0-

1.0-
‘ 0.8-
Eit
| i
&
o
HOS- o
! =06
&® [
N3 —
= <+
g { x
T086- ‘ vy 04+
£ I
3 -
o B
= 0.2-
L
0.0-

021 FoKES )
T ¥4 LiFE s
#he BIER . 01 i (B F i) 03 BBRDA : Tk 05 B (FRmpRERSTAB . 07 _ZEAL (T
e B oo mmuETR 04 BIEEHE : Pl ve_siFkpmEEsa-s [ o 2c
B 1 @y sA I 7 momt$E B 2 BRAKEHUI 33 2 M =R O E L AR R ZE (HRE)ID
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PC-5

IRIZDNAZDATIC K & b U/RB DMEMRE EBIFHREFEREOLER

AEEPHEND, (LigERE Y, ARRSCY, AEEEFY, ARY, AT, MALBY, GhgEoc?
DR TEL, 2) ESCERENTIERT, 3) THERAMET 4) THEIR PR, 5) M EREEq! m

1. [XL&HIZ

AW ZERIED EER B IE T H30by30IZ M BRI A MNREED A EST-ZLb DY, RECENERBREE=HI
T DEBNEESTND, KIKICHBIT D AERER =4V CIRERBEDNAGHT AT — R A0IZ 72 > CTE T2, BREEDNASY
HHEASEAE R RITUT-F B, 4R TR AERER DIFIE ThH DR B &2t R L7 S 6ilb H CT& 7z, — ki
(2, bR B OB 135 B DUWITI LR OBREIC L > TRAESNDD, 072 dias ki o TR RS E DD
ATREMER DV ZE LT T — 2B EGFL OBV E OFEENR ®Y | BREEDNAGHT ~OHFHIRE W, ARBFIEIE, FoR B A %f
LITBREEDNAGHTEAT . BTV 7 ik (GEfl, R, RE) OFEWETHE T 228, fERFIEDO L 0Pk DB SE
FAEL LT DL CEREDNAGHT OF AR 22L& HEL TITo7,

2. /&

THERFIPE 1D LIS HIRZEAT OSMEDO T OFR SHI-RA-BE®IZIEG AL/ A T (9400, KA BR 12X
STEM) CHEMELT-, BREEDNADEKIL, 20214F5-6+8-9 H DFFH4[A], D Ly~ T IO H5HA T, TNENRKEB L
OVEJE DR E TI T o T2, KREHIDNAR 21T o721 . ho R H D16S rRNAZ X — 7 v b3 57T A ~—Y% U TPCR
ATV, IS — o o =k TR AR E LT, S0 FESNIZASVSIZBLASTIR SR IZED 7 —# X —2 LD R H D
DNAEDFHEMEZ R LT=, SR OBEF AL, BK B EF B IZEHE CTlm X ImDOaR 7 —MICA R T54) BAREL
[FEEAT o7, IULFROBER AL, FAESH ~9H T LRI -7 (FH26[8])

3. MER-BE

BREEDNASI AT O#E F | BRI HUR R OIE W0 | ZFENC LA EBIO A REL, 6 A IZRZ ORI R I
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Evaluation of the effectiveness of countermeasures against algal bloom
in dam reservoirs in Japan

Ye ZHANG, Xiaoxuan ZHANG, Chihiro YOSHIMURA

School of Environment and Society, Tokyo Institute of Technology
1. Introduction
Dam reservoirs worldwide encounter eutrophication issues, resulting in detrimental effects on water quality and ecosystems.
However, due to the intricate influence of environmental factors, it is difficult to find effective countermeasures, and there are
few studies on the influence of the countermeasures on algal blooms. Therefore, this study aimed to determine the effectiveness
of in-situ control measures against eutrophication in major dam reservoirs in Japan, considering nutrient loading and reservoir
property. Specifically, we identified a limiting nutrient for phytoplankton growth, examined the relationship between
eutrophication index and chlorophyll a, and assessed whether countermeasures were effective in curbing algal blooms.

2. Method

Monthly hydrological and water quality data of 93 dam reservoirs in Japan from 1975 to 2017 were collected and
statistically analyzed. Elemental ratios in the reservoirs were utilized to estimate limiting nutrients for algal growth. Then, based
on Vollenweider model, the eutrophication level in 55 reservoirs was calculated as the ratio of actual area loading to critical area
loading of phosphate for around 25 years (Eutrophication level indicator, Eq.1). The time series data of the ratio of actual to
normalized concentration of chlorophyll a (Chl-a) based on the eutrophication level was applied to change point analysis to
detect regime shifts in terms of algal concentration. The negative change point indicates that the average value of the ratio of
actual to critical concentration of Chl-a in this period after the year of change point became smaller compared with the prior
situation. Subsequently, the effectiveness of water quality countermeasures was evaluated based on the correspondence between
the detected change points and the timing of the actual implementations of countermeasures.

Actual Area Loading of Phosphate (Lp)

Eutrophication level indicator (E) = —— - (D)
Critical Area Loading of Phosphate (Lpc)
3. Results
The algae growth in 99.5% of dam reservoirs in Japan was limited by phosphorus according to elemental ratio (N/P).
Change points were detected in the time series of the ratio of actual to critical concentration of Chl-a in every region over the
25-year period. Notably, the ratio of the number of change points to the number of dams with countermeasures was low in
Hokkaido, Kanto, and Chubu and high in Kinki, Shikoku, and Kyushu over 25 years (Table 1). The shallow aeration circulation
system is widely utilized in Kinki and Chugoku, and it appeared more effective in curbing algal biomass in dam reservoirs
compared to other countermeasures (Fig. 1).

4. Discussion

There are variations in the effectiveness of countermeasures implemented in dams across Japan. The northern regions
exhibited relatively low ratios of the number of change points to the number of dams, whereas the southern regions demonstrated
relatively high ratios. This suggests that the efficacy of countermeasures in suppressing algal biomass may be influenced by
temperature. In general, water temperature impacts the formation of algal blooms and the effectiveness of countermeasures to
control algal production. Thus, in the northern regions, the relatively low water temperature may restrict algal growth, and the
relatively higher viscosity and density of water at low temperatures may influence the operational efficiency of the circulation
system. In contrast, in the southern regions, where water temperature reaches 25-30°C during summer, despite frequent
occurrences of algal blooms, the implementation of aeration systems in reservoirs may be more effective in suppressing algal
production. Therefore, we will further analyze the impact of temperature on eutrophication and its countermeasures during the
summer algal bloom period and compare the effectiveness of watershed countermeasures and in-reservoir countermeasures.

Table 1 Number of dams analyzed and detected checkpoints 14

. —
. No. of change Ratio (No. of change 512 M Biomass was curbed [0 Biomass was not curbed
. No. of dams with . . =
Region points points /No. of dams S0 —
countermeasures -l - i =
(Positive/Negative) with countermeasures) =
c 8
Hokkaido 3 02 66.7% 5 6
b}
Tohoku 2 0/2 100.0% -g 4
Kanto 3 11 66.7% =) I I I
Chubu 3 11 66.7% 0 n — L1 [l
Shallow Deep  Selective Vicedam Fountain  Fence Bypass
Kinki ] 3/10 162.5% aeration  aeration  water system
circulation circulation  intake
Chugoku 4 0/3 75% system  system  system
Shikoku s /7 175% Countermeasure
Kyushu 3 16 233% Fig. 1 Effective and non-effective cases of different

countermeasures in Kinki and Chugoku regions
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Z T TAIE T, F AV XN~ T TV OB D530 L TRIRICOWT, AR JORGRICHE S b DA 21
HFB DL RAMNE L, AONAEIET2 » ARIAE L, BHOGEME & a7 -7-,

2. MHBLUAE

AWFZETIE, JF - BT (2018) #Z&IC L, FEIRE 35 mm ARiMD T ¥ 2L~ A ilikz Tehik) LiER
L7z, SMADBHIOBIETIE, 2023 454 7 20 A5 88K, 5 2 A2D 4K, 6 A 1 Hnb 2 f8ikDF 14
fEfEAExISE L, 6 A 19 HETOBEMMP, 2 HIZ 1 EIOBET, TV AT (FU 32448, TG-6)
Z W CREROY I & AAflimZ sy Ui, £70, /A 1|, 7YXV F2AZ2 AW CHREZFHHI Lz, B2
O T4, R LIZGEA W, BERDR & FRROMERER L ORI 2 2 oA AR Lz,

3. BREIUSBE

4 AR X5 AN BEIE L-% 8kl LU 4 kT, BiEikbicensh, Bk (7)) 5.7 mm B XL
O 4.4 mm OFERMNR O, SBEMEROE T & /AR O FTEZ U UT-RER, SRR ORI I B AZE DS
O HAL, 14 EIRDOEAGHRIA FTRE T -7z, £z, [F—ERTHmE & MmO T H 2 ik L7 R T, B
SEBEIM IR E KB LigdoTe, —T5, BEDRRRIZOWTIE, 14 BT 3 BT, pdRIZfE Vi L
EBITEL LT,

PLEORERMN S, FIY LN~ T VOGETIE, BHLOD 546 - FRRIZ IO TUTERERAAY rTRE e FREE o> A
ZEEAL, 2 K ARETIIEL LW ERHL oz, LIcho T, AOMETIE, BEBIC X 2 k#H
BREEMAT 5 2 L RAREE B 2 b,
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BEE T~ Oy Strix uralensi DREEAARL OB 45 1%

SR &A1) SFIL YR 2)
) SRR B BB 2) SRR KR

1. [XC®HIZ
77 TR NOERRRICBIT ATESHAEE THY, LIZUSZOERRAZRFTIHELE LTHbhs.

iU, 77 uubkEx EEEIRAFIATARBOY 22T VA N THY, TOREEE L CAERBRERERET
XDHEEINDET VT VLI THDHEEZ BN TNWATZOTHD., — T, AEOAERRIIRITIETHDH7-DIZTHE
DEEL S RENOES L. AKREOMSEL 7 7 0 U BRI E~Y » & LTS BE2RAL, 205
WrafTo 2 TfrbnCEi 2, UL, Uy M CELND BRI a2 b O THD. 20
%, GPS 72 K ONEERT AT DOFERITLEN GPS 1 H—Z =7 7 1 o OZEERIH O - HFZE D S
XDt YR, SEEFRERROMERER BICPEOTRINRE D A T 72 & & WA TS X 12772 90,
BAETIEZ < OEX L OOFRIT LT Z O A VWA « 20T Tng 9P — 5T, 77 aic LT
DIFRERROMAILH F D HEA TN Y. FTT, ABFETIET 7 v UiZxtd s H 0D 72 iRIMR A A
TN L DARER TBN DGR & It LASEO BMEA EEMICIH LN T2 L2 I E T 5.

2. Ak

AT, REEEIO—BRE U TIARRASHICRE L TS 77 n D ANTHEO S S, HEOMETE -
Baxtg e UCEASEE L. gt e LT, RNEI AT, B 4T v, FZA0— 2R, Bk
MELT, &KETF—R, =N —X, B2, BT — T VIR EZIT 572, B CoRg
MERE T, ETIMoORFZENOEROEMASZITEE E CER —7 VA LR LI, 2oL, R74Y—
NOFHESTII = r—A, B =— U85 VR ERIKIER 21T o 72, 20D, FeskEeRs2 3585 20m 12X
OALEIZERE U E KB T -T2, I, RN A T Z BRI E L, BOAD D3R T 5
X OITHEDOTE 1T 7=, HMRER, 3~5 H I &SRR A EHA TIRIKR N2, SR h s R
LATZTNDINNTOWCHERZ i L7z, 15 DAV WD TSR EM OS24 T\ R B ORE L 52
DB« BN DWW TRk E T o 7. FEROTEERTIY, #REWZ XA, £/ 78, hVE, Zofth
EXBII LTz, RN DWW TIEEN R SCAEDEER LT = o HOAY H ORI A &2 H PR ORI 21T

o7z,

3. W

AL 2022 2 BER L, 2022 412 1 HE, 2023 4EIZ 2 HG CHREL =M L7z, 2023 FEOFHEHED S B, 1
RIS 2022 450> B OKGRA I CT 5. 2022 FEDFERIZHOWTIZLA FIZR Y (Table. 1) . FHEOREE, 23 HED
FEM TEN A4 T X, 3 219 [BIORBE TR LOFONBAHER TE 2. g r XIETHY, T0%
IIEMNTHREE STV, F7e, HHOREICER 35 KM CIEEIG OV 7> 7= 7 7580 B Heid ek
D 25%F E % HH T, 2023 FEOFHEIZ DWW TIBUERRE 24 T L TR Y, MU EEE EITH Th D,

Table. 1 2022 4FEEFHAEAIZ 51T D EHAHER
(A PRI DOXBNEERI K TR REEROFE = TO A OH B OA Y EEZIZHESL 9)

FAI IENY =I5 ZDht e
K 96 59 11 12 178
EL2 13 10 10 8 41
e 109 69 21 20 219

FIHHN 1) Laima Balc¢iauskiené, Deivis Dementavicius (2006) HABITAT DETERMINATION OF TAWNY OWL (STRIX ALUCO) PREY
COMPOSITION DURING BREEDING PERIOD: Acta Biol. Univ. Daugavp. 6 (1-2) 2006 ISSN 1407 - 8953 2)Taishi Suzuki, Seiki
Takatsuku, Aki Higuchi, Ikki Saito (2013) Food Habits of the Ural Owl (Strix uralensis) During the Breeding Season in
Central Japan: Journal of Raptor Research (2013) 47 (3) 304-310 3) ¥E#Svnik, EEEAT, AGEE, FEHT-, S5, %
FH#E (2019) BEERARBEROZRTO BB A Z12 XK 280> 10 FFH DZk & BJEEE): BINOS vol. 26(2019)31-40 4) miafi®, 1
BA1, MR, SR (2005) FRAMEE L —0 2 T OB BEGE~OISH © B3 X ORI TEIEZ e LT BB R
SRR MBTSE RS 33 % 35-42 5) AT, AURIEE (2007) W LILAEEIC T D ATIRERIM L 27 7 v o O Bl e L 4G RO
7 B RILaFgEE 1% (2007) 17-23
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*KIE S, )l BEER. 2B R, LA . /2 =8 (1. (B AR+ AR
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BREEAMEICE 1T HRED St 28R ER A

FRIERE - A0 HESL - SLEPR - (L& - FiEZEE
(EHF) T ARMFFERT M AR

1. [FC®IC
HERIRAEAL 2 £ 5 K EhiL, WIEREE (WELERBE, AL FHIBREE) ZBUET 2 HE /R EHE TH D) II/KIE
RMIUTEA L Z b T2 b AR @V, & IS MM T, S RO S O R, K LA
LW AKMEAIEOFEDN - A RGBRBE~ORENR S I TV (LD, 2018), {JIjiE - KRz T35 E
TS - fi - KIEZ L E W o o #HOWEHBREO Y L 2 L—2 g VAR TR L2508, (LD FitE
TED L IITKENET 2070 BEFIILT LHEZ< R0, £ 2 CRMEARIEHT Tk, 5SS
ZE ORI OFN SRR EZ BB TE DT NVEMET D700, Tk O R CARIRBLII Z Bigh L7,
AT, SRR R0 5 KD B EISHT TOMRJIKIROZEBEIC W TR R 2 59 5,

2020

2. Hik 0 0RE | woaie % Sm
SR 4 FEIR 0 61K SRV 321 R 31k 8% o AN
RO BT ek & U=, ERIClE 2000 ﬁ:ﬁéﬁéﬂ_' AL

RIS TS 1 (AT, 171k 2022 4FKIC L 10 b i

P BRI ORI E T 40 B ICIRLEE 1 47— & 12 (A 2 o

B % R 10 43~20 ST I AR 2 7 - 7 . i KB
bk U7, —H IR 20 cm OFE SR 1 — 5 ;wxﬁ'ah
ERE LI, 5 o e 4

R f:t ;;.5

3. WREER ts? -
RERITIE, 2 A5 8 AT/ THEEAIRDIE —

LOEINAL, AEEDMAT L2, 9 AT AR [K-1 J)IIKIEO BEEORGE GaERI)
BKIROIES & BBAELE HIZE LI BL T L0 -
TEEAE P R SN (M-1), BT WK
I &R B KR O B #2213 2 4 CRN KO
L6CHRMEH SN ERA D Z L FEmER O IR MK
TR X 0 ) 1.8 CRVREETHER LT b =

15 KGR
SRR

SUR KR (°C)
o

-5
ERbiroTz (K-2), BgEE o)A IXFIERHR I T Ei——
ST 08CHE T &, FSE IR AIT X L -7 I )
THIF KB OF 5 AR Shi- (7-2), A%, Wl i5
RIBBLI % ki L C IR L g e T wse 5 10
LI IR THE S LOMEIC>RIF TN FTiE 8
Th D, ﬁ-
ig (TTH11)
[51/mci] g 8 8 8 g8 &8 8
TREEA, PRI W, T IS, 2018, HUBKIRIE(L > S 5 § § & & ¢
T IS < FERHET T334 B AR LAY 0 A, 2 W w% @ =" @& W
+ARELTIE BL UK L) | TA(5): |_37-1_42. -2 ESE ORI - RIEIC B S )ROSR

164



RRE—FFK (AT 524 LB)

DX
2023F9H20H(7K) 13:30 ~ 14:30 A (\1 T v K XR—2)

[PA-2] KEFED DX ~BFFREEBFERICKLDIIEERRE = XDERE.
Eiff—c L2 TEROER~
*EAT KRR FE)IEZ. ) E—ER'. BE R (1. kR ERRRIEAR)
13:30 ~ 14:30
[PA-4] UAV-STM-MVSEfZEL —TRIEZ AUV ZHAOKEIEBF DERERE
i R (1. IR RS AER ERBERZHER)
13:30 ~ 14:30
[PA-6] SAEABIARDKERICEL ZBEXEEDIBIREEBARDESZ DXEE
) EET EBEE—. FRE (1. BUAEEREA TAMER BRELEHEtEYI—. 2.
EixmEa PHitARER BRI EEEHA)
13:30 ~ 14:30
[PA-8] AL —5 —(EFa DTV ORMEMRHZIRZ D EMTETIDON?
MEBR X A0 FE" IR EE° (1. BEXEAEER. 2. SLABEAD)
13:30 ~ 14:30
[PA-10] FEZEZHUVWEERDOIXGEIH7Z7ILT Y X LDEIF
2R OKIE UK AR B RO, BER (1. ZBEAE. 2. ARMEEASREFREE - WEE
BR2E)
13:30 ~ 14:30
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KEHED DX ~EBEFHIREBEFERICE D2EXRKHEE = XADIER.
— AR I K D MEBDOR A~

HpAT K6 D, W)l D, #)I FB—RR D, | fnfl] v
1) BRES R BRI A 20T
1. BAREME
RAF72KBREE 2 HEFF T 2 72 O OB e KE - IEEMRA L, IR AOFHEMEHEEIZ L - TR FEi S
TN D, LoaL, TEROMIFIE CTORLER & W ER 287 L COMRE TliX, ROMERH 5,

CREEF IR C D Fr gkl

- KR Y T hOlEFEEEa A N, —EHIS TOERE I ADRE

<R, R, TRICK DT —H KDY RS

c AREMEICT — 2 AN RN T 0

- BUSCTHERFHROFMH (BRERESCRERIIDS U CHERBOBER & 256 %)
« i SRR D TFH]

- MMBEDARIL, FHEIERAE ORI, WENH D E THETE 20
MERDIR D £ OREROER LHEER TE A GEIANEN)

L7 ey TG RCA R 5=
- FHTOF B AESH O T
s B CTOHER I R

- LB T EOHREIRN

AWFFRIC KV LICEFHIREBEBFEREANDZEIZEY, ZROOREEETHRT L LN TE D,

2. BRLIEVRAT LAOBE
BIHRIZ, 770 FEORFREY 7 b7 7 A& UTERR LT, FRNCHREREAZ AT 52 L THAEMO
T ANVPBEEER SN DOHEMAEEY | WERON A I~ A XL T = H RO — a2 Wy S ET, BIGTIEF 7
Ly MESC TEEBIIR~DOD AN 2TV, UTNVEA LT TY REOT 7 A WVICATNEZ KT 5, hBED A
HRE S WITHER T E D720, RFEOHWe, /BRI U NREISREISH ST 2 2N TE 5, B
PICFHE L TS A U AN—D ISR AR T 52 L b TE %, £, FIRY 7 AV EOBECR 27 U 7 M &
B TCRERE A Y ARN— T2, EEOFRO AR E AEET LY - b b T L,
BIERTIE, FANCER LEEEMBEBICEEZRE TEOV AT T 7Y 2 L. gkhzbilk Lz, &
HEOFEIIH L CEFAEREBEIGHT 2 Y — V2B L, BROERIFEE S BRI ZAZHI LT,

3. SoORYE
ARV AT LZER L TCHEZIT) 2 & T BT — X I3 —ENCEBE SN BB N B S L 72 5,
KERBEEIZOWT, XY IEMRT —REOBEEREEITHO OO T —Z L LTI LT
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PA-4

UAV-STN-WVS EfZE L—HRIZBZRALV-BADWESRORERE

HH R
FHE LR R A BB R 2 FE R
Ex-AE-BW
O T L BEOBE TS T, WK EROENICLVITERL, BINICHERF SN VAT LATHDL, 2D
A7 AlX, Beach Dune System & IE(Tiv, SRR BREEICHEIG LICBIfEM A2 < AR - AFLTWD, F
o, WO FE S RTE T DR X, HECEC X D N~ OWRK DR A Z B < BB & L CHEH
SINTEY, 77085 REHMEN THIOEHEA R EWETIHRES N TE 7, 20 %YL 0 .
FAHETORBER L7 V— g VRPN L . ARROBESCHEBUIENSISH SN TE 2, 61T,
REEEC L HME EAIC LV iBRERENMEESND Z EPBREINTWD, RAICET T 2 RR I,
E TR BW®T 2707 T kRO a h— 2 \KIE LT- 282 A O & B CEiE T 5,
ZOD, WREEIIAMES L - BIRAREROMEIZE > TEORIRDBE L S 25, Wik R OHE
BREICET AT, WIROITHOEEZIFEIZ LI b ONRE L, ZORE O EOE{LERRIZ LT b DI
Dip, Flo, WA 3L TR L, ZbEAFHI L7 L BUL SN D0, O REREZ X5 LT
IR CTH D, HFHRBOEEZ IV BEICA L THLNIT 512, ERoMikE RO EE L%
3w THHE L, FHlT 2 HNENR D D, TOT=OITIX. EEROWIEE T2 AR T o 0ERS LN, Zh
F CRATICLEE IR Z R D2 M D 3 IRTTT —F# D AF ORI B EZ D 5 ETORIRER D 1 2 L7
2> TV,
ARFZEClE. UAV (Unmanned Aerial Vehicle) . 3 X OWiZe L —¥ & (LLF. ALS (Airborne laser
scanning)) (& 2 @kEiiZe 22 MG ®ma il - MM+ 2 2 & CLRRoMEZ kT 5, UAV-SIM-MVS
(Structure from Motion-Multiview Stereo) |2 X % i D 3 ke&EDETTEE OM FIZTERE LU,
ek D UAV-SIM-MVS TiZ, B OALEFHROKEE FiE: Bm) ORI 2 b EH O EEEHE R A R &
L., ETOVLEND ST, ITHFE, EEERAEIS 2 ATHE7: RTK (Real-Time Kinematic) -GNSS (Global
Navigation Satellite System) & UAV 23%t4 (LT, RTK-UAV) &, B O ERE GR2E: Hom) 23R
A X, BREICE KRG BN TH - 72 EIAE SN REZ /e 5 72, RTK-UAV # % Z & T,
FEEOm B2 T HEOH B KRIBICEIR S L. ZHAEOHIEROBGN L 2572, S HIZALS
TR LB EDED Z LT, Wik - I EOHIEE(CZ 3 RIT/ O IRE THE L, W2 A O KRR B
HIENTEDEEZ TS, AWFZERE TIE. 2EOK 20 ORTES 2 /2RI, BED EORAFEEZ
HMIZT R, RTK-UAV-SIM-MVS & ALS (2 L Y {ERk L7- DEM (Digital Elevation Model) @ 743 fi# i 5> 6 |
ZleE (REEEHME) 2HEH L, ThEEEE LT, BREICBT 2WEEORBERELY 3 RILHD
JRIE TR 5 Z 2 HBY T 5,

HR-EE

R LHEREOW T ZHRIE L LT, RIS il REOHI LT Lz, REMMOMETENE < ik
LD LW EHMTORBENSVHMMN RN, —FH, HEREEMOME bW <O b, #EF 2L 0%l
DIMITITEN DD, TR DOENT, HEFERIILCHMOBREDENI LD b0 LEZ NS, FHIZ, Wikl
FROZERITIE, FOBRKEREE LT, ARBENZEL TODARENREV I EBREITRSN T, K
WEFEIE, BT ny =7 b (RHEAbE#E s FA9E: 21K13152) O 3FERATH Y . AkIE. HROWIEEF -
PR Z R L, REFELZOERZ LV FEMICHLNIT L TETH D,
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AIERNEARDOEFARICELCLSBEREEDILIEL
BADES DX 18
B — D, OMJIIFEA 2, ZRRE Y
D) [E 2@ ) EE ST, 2) [ESCHFZER T AN AR GERT B AR s o 2 —

1. [FCHIZ

HIKRED UK 2 AT N S 572 FEEBEOW)ITIX 2018 427> b [ HoREI LRI X 0 EdgE] - sk
B LEEAMT O, 2020 26 E HRENE 5 2MEINELEIEIC LY . 522 TEMAED LTV D, HEHHH]
ERIARKBIDO EH B b ZAIHT 2 Z &0, YFXEO L O BN HOE ST L0835, BEEMR
EV RO TEIRHI# IS4 U DB OIEREE IC OV Tt Sz, 2o—7, BIARKBIC VLT, fiHl & [H
FREE DMREE THIMDIER T 2 M2 oW I3 2 <, #BEI L 0 & HEEOHELA D 22 WEBH O 523 & 0 5L
MBPERT B ATREME DN B D, BIMRDOYER DS Tl S 72, KREARICHKET 2ETOHR « St 5 HIC b8 et
RAEFELDZ LT, MRFERICKNELREMN ZMA DN D FRRERH 203, £ OTDITITREIC EDSHT T5
DITONT=ON, HERN EOREDELTE L 2O EYNCHE L TELERHDH, £ 2T, AIFETIE
[ LA 8 PO AR R E N A R, (KB O BRI LICE D ECOFEHERD L L& biT, 7U—V T
b 235 F U 7oA BR G AT-CR AR AR DL DR T IEIC SV TR 24T o 72,

2. AEAE
[E 1AW s G i R E N OB T L Vi E 15 B oBAKENT 2R L-Km2RE L, 7 U —
Y 7~ (Google Earth Pro) % W CKBAEFTO kml 7 7 A /L (KU ) ZER LT, S5, ERTED

MEORIEEG L 0B 5 AL ERGE L7 EpT 2 EEICEA L, m*&ﬁaf%éﬁﬂ®%l%fjn/f
FHAx, MIRLmFE 2 S Uiz, (KRBT O mFE IS5 2 B LS O E & & BB % OfGEFEH O BIfRIZ >
WT, — LIRS T TV (GLM) 12 L 0B 21T > 7=,

3. BREEBE
FENT OFER, {RBRZ HA%AR 5 AFEMTTR 20%., 10 /TR 50%LL AR LT 2EmA R oz (K1), kB
BOFEHENRET 21T E AREDIIRE S E LEKBOIEEDNRNTARY , aX MK T B2 615,
Z DT, AR DEAEN ORI O 5 HICERECEMIC X DB AH L& 5K &3 2 IR R &
LD LN, P—FNLaX NOHIBIZORN D bDEZZ BN, TORE, 7V —Y 7 N LR IEHTHZ
& T RBIREAT ORI E & O PO L0 | B OXIR & KT 5 70 SO E OB Ao HERF
EHAEITY) ECHEBTHD, £2. ZOLHIRT V=Y T FOIEMIZ. T—4% (kml 77 A V) OEHRLRHEE
RBIkEDO—B L 725y — L& LTHIEHATE . FUECREDBEIT 21k COF3EMkGN 22 8LE 0 O b A%
ThreEZXOLND,

L c TEKECR R L 7= Ak o I AR |

ONREA. FIBE, NBEEAHE. ST, fTEnR

JOHERE T4 55 24 K% 2021)

. 1OETHE 0 %Ll M

5 £ TH 2 0 % REMML
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BB LDRRBEL
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AL —F—[XaIE) ORIMEARBZIRADCENTELHDOH?

Ve HER Y, fIm P Y, R s Y
) fERZPERERE, 2) HrRE&ERY:
1. LB

S BRYRUTRATIET, K >EEE RIS 2720, ZOTBZEHEBET 52N LV ERETHS. T4, I
TIFBFTORER DK HICTHED, 27 EY O MEF LRI NKE LI EL R TODILND, IKFIICDT > CEBIRHS
AAT R AL, 28U A0 EHETET B FIEOMSL BB LSND. IEFIPHEEFIHIC AR Y TEBMAIL —4 —I1L, W
0 R LIS TRARIR LA T A T B Fike L TSN TERY, 2BV OZEMFIRERLNCT 2 EThi ey — 1Ly
3%, AT, ()37 E)ORMEEHEBE TR FITBWTC, L—# — TS WiESs, 27 Y DR
Bk KB CEBDEINREET D, Fz, (2) L —F — TIRATEO BB O VA HIBI TE S A REEA R T

7=, BIERIRBEZ O T BREBZ ATV, BEEDHEZIEL T, 2 B ORBFHEE NS 5,

2. Fi&
2-1. L—F—T7—FDEE

AWFZEIL, BREE IZE S TR BEENAVAZRRIIRESI WA Far BV ak R e Uic. BAAHA R, iR Nl
XOKHHT, 2022 4 6 A TS 8 A LA/ TEE 19 B T2, PliEdazBiEx, L —F —F& L, 1<
A T ERD—E 7 [~ DR IR 7. AAFSETIE, M X S RL—4— (MDC-7910, JERUERT) %
W=, SO N ET TR, RN 12kW, 1.95m Thb. 7T F OlEEE T AL, M mm oL TR
mELic. L—& —%, RMEPOERZIEL, CORFEEIE R TE=F— RIIWEORGEZM L. 2O L, 7T
FOEBEREICG DY, BT —XEUTRIFL. RIFRIL, BEA 252 EERRBR R OFF Al 252 1) CEML7-.
2-2. EHEBIZELITENER

L—X —BLUNEPRICHA B 1 AREL, HIRRFZID 5 535%0°5 30 43, L2244 22y ofEEEE ATl
7 hUTE. [, 7V AT T LDy T 057 % — (Echo Meter Touch?2 Pro, Wildlife Acoustics) Z G HLSICEREL,
BEM S A @R Loy Y ORA BT, Bl —& —ERIC OV T, EREEIER LRI Om AL, 8152
R EEmBLTERE TN, D%, BRI CHERS IR SR L, L —& — (2o 7-MiE O Btk %, Spearman
DNERTFABMREN KA L7, 2022 47 8 AIZiE, HIBWARSE (Vector 21 Aero, SAFRAN) ZHIWC, e avEV L SO
AT — & 2 BT L7z

3. REEBIUER E 60 .
L—s =TI, BREL S ORI T 2EA Do ©

HOD, YKL BRI NEORIIZRV IEDO B AR DS ; 401 *

N (E ). ¥ —OF LD, a7 EIOMANATS o ® o o

FRTAZ LTSS LA, MBI EB 0G0 2] % ® e °
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ST H AR MRS I 7o, B IR % RSt ol® PO
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SR E E D 73 =
%)'ﬂﬁﬁlﬂ%)y‘f%ﬂ, naﬁlﬁlg@ﬂiﬁ'fﬁu’ 141.3m l ]%L/f if , E Eﬁﬁ'j:/ I‘ﬁ (/Sﬁra)
7 —HD 12%1 L — R AR A Y 35 T
BAST —2D 72% 7N EFH T REHAEIZAR Y T 5mE Tho HL L O SR, BRI LTI
2. INLOREREREZ, KRETIE, avEVOMRAEMIT T RBENRAEEKLOBIE. HBIBIRIL, Spearman®d
JIEAL REU S < HEFE EWZXY L7-.
B ETOL— 7 — ORI, AHOREIE T £, AR FBRRTELS & D AET
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FRFEEEZRAV-EROD 3 RTEHTILT X LOFFE

FRIE, FKBH 2, AR, BEHY
NERARZRZRBRERXRZMRH, 2)ARUFEABTREFRZE- NIAREREUE
1. [FL®HIC

Hug o BRHAHOBR 28RS 5 Z L IZRBBHDOLIRIEMREDOEARTH Y, RN R MEAEBEFHE CITE O 0T I3 4R
EEHICE T ERIcKRE CHIT 2. LarL, RROMEGFEES LTHICOWTRIMICAFTRHET 22 L
Ry - S5 EHARE W —5C, BFEEZOFEL RS 27201, FEFEEZHVWEZRROE=2Y v
FFREVPRFEINTH S, IRETENCE W TERZHBINIC 2 XoTTEFS 251 iTh 7225, BHBEIIC 3

RILCTEIS 202 IdFEE L TH 2.

2. Fi&

TalL, ZlieAy VT =2 A A7 HEREMCCEBRETORRZIRE L, FEFEEMc X O RE %3
Rz HBICRI L, 20 3 RITHAMiE % 58k E o 3 XK ZEMIc 7u y F 32743 ) XA ZREEL
7. SHRENTEGICE=XY v TE B4 ALY ~Lb Chrysolina virgata(VL FAFR) % X RIZBHFRE 21T -
7. BHFs I, OO B, QUEEYE %72 TE YOLOVS € 7V i, (33 Rocifk 2 o
WL - 72+ D 3 DDEREIC )T TT- 72, BIFEiRGE IR, B2l ROok T2 Ao RE L LT
i L 72 REREREE T ofTV, EIREFETHFEE - W CREL 2 AHEOB) X% 5 A0 A X 7 Tlig L 7-. YOLOv5
D EE L, BERE TR ONZT — X RERT — 2 A L CHEA L 7. 5L 72 YOLOvS £ 7 v 2T, &8)
Wi OAREE B L 72, 2 ToA A T1d 3 RICEHERZER LD x,y,z B L COHTICREI NS LIET % &,
HEE A & x-y P, x-z Flfi, y-z FHEHICE T 2MHAOBELZGS 2 L3 TE 5720, 3 RITHZALEHEE 237
REICTR 5.

v

3. #ER
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13:30 ~ 14:30
[PC-8] EKERM(CH (T3 REMEI EEREMFREBE(CT (I KB IZROEESH
ERELEENIDEE
*FO AH . ) BEF (1. EBAXEAER)
13:30 ~ 14:30



PC-2
ARKIRE DNA ZRAVEHEELS S UREDRAEFEDRE

FEEE D - FRREEIE D - R RV - 25k il 2 - FRAARAD
D O RFERFBERIRE FEEL, 2) sttt a A

1. [ZLoI

ZAVE TEREE DNA 8T TIIBREEE E L CRIKRBP AW TE e, 5, TSI EIERE
FEREOFHADBEA TS, KAEABISZDOOEDTH Y, Z2GHITFEEL TV 55 DNA (K&EREE DNA) %
HHET 22T, FUICERT2EMERET LI ENARETHD. —FH T, KKERE DNA 235 & L7oiEs
BIIRHILTED, KKEREE DNA 2 Wil - BT 2 FiEo b7 E13E & A ERETS Tz,
Z ZTCARMIZETIL, KXEREE DNA Z W AEME=42 Y 7B T 290& - o FEORT B KO 2 Bry L
LT, B TCRE SILTODMALIE - BEE NS LT, #Ho=T —V 77 —% A= K5EREE DNA Off
71T L OO HMERE D Mt 2 FE b L 7. . 'w _
2. FEAE i uDFBoan -

S L & DI T 2021 5 R0 2022 FEICA T | - 2
[, # 14 B0 TV o7 % FEhE L. 2021 Tl 2 R
HMox7—%>77— (24U %, BOBCADZ MW\ T, ‘
2, 4, 6 Bl DZeR Y 7Y o V& E i L. 2022 4E T, ®: BB ESH
3 O =7 —H> 77— (BOBCAT, #tfEtk 1, st -1 BIEMEEE (& S DBWIE HP L0 51H)
2)T 1547, 6074y, 90 WDOERY 7V T IO UAV IC LD 15 Mo B2y o7 ) v 7% Lz (K-1).
P NADOENCTIE, 2V AU A TEHEYLE, BOBCAT Tl E 7 4 V2 —%, S IEBETIIIA A VAR Y
EENEREIL L. 0%, TR0 7 uinb DNA 240 L, MiMammal 35 X O MiBird % 7= I7L
B BEORAZN—a—F ¢ 7T, W FEREOR HTERE &2 LM Tl L7z,

3 HRLER 16
FIMAET, TN 20 M, 27 FOWILK - BEERELE. B o 02

HENFFRTRICET =Y 7 T — %R E LU D FHo Bk —r § s i
(-1 CEHE SN TNBHTH 7275, £ VENT Y 7 TRHE S TH ; j ﬁ
BRECEHYERIDICAERT 5 bR &7z, 2021 4TI 2 5% 3 T = BoBCAT soscar

(EMR) (74 &—

EEE L2 25, BOBCAT D7 4 L Z—TH o & b %< OFENHR
-2 Tk b4 B, 2021 E)

Hanrz (X-2). £77, o7V o7 TIE 6 BT - & &

FREDHEN L7z, 2022 £ CIIMEEEFZITH - 72 BOBCAT & 1 A s
Y EEUH & Ukl 2 L Lz 25, A AV ioRkE]l § e
H
BO L) RKEORIEEBOOTH - & bEEARI S (K-3). £7- € ‘2‘ i
2022 4E D B TITM TR D LTV 2 &2, BA AL &AL 0
= e - S BOBCAT SRFH AR
MELUTHERL, Lo EREOWSIFAELERT 22 LT, KabE FarES) o

DNA % LV B RENHHE CE 5 Z &AVRIe S Lz, A%, XL X-3 #FEOMHTEE(60 77, 2022 4F)
FEORIMNZBABRE CTORE T2 TETHS.
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PC-4

Ny TH T T Y—)LE AR DNA

REDRIT

AR D, TARSERR Y, BEIREED, A D

s

W2, PEEAHED, FIAERAD, HREET Y

DHATLEKRASH, 2ARMHEENY N—7 1 MFZERT, 3R RFERFEAISE FF e R

1. IEZC®HIC

TSOWAVE & xb G2 & U 7= A A Tl ek O
AL Bip DT 7 a—F & UCERBE DNA A2 i
FIEAI TR Y . ) BOW N BRBE O M IZ &
T oW EE L TERSNTVD, —F TR
5 DNA FRA OIEMER) 72 EREE 51E T o D BREEK DK
T, BKREOBREE 2 2 5 7o, ATHEOFfH (&
B DDIp N DTE, FEEDBREIKAFET D K 9 Rfi%
® DNA #8AKT 25 Z LICHER B T2, 2D X S 72l
JESOFIERD—2 & LT, I, RPOWE/KER
EhofEEEpE=2 1) 7 HifE LTabh D%
MEFIH LS8y 7Y v 7 (IR, I8y o7
Yo7V 7 L) BB DNA OFATH A
HHEFINHEBIND X DI o TE T, R TIE, £W
TERDFHERE STV D — RN Z 5 BT BRBEK DK
ERTTH TN T D 2 ODFREHIEICLVEDS
NORIEMRZ HHEEL, Ny v T T DB
% DNA G4~ FH rREMEIZ DWW TR 21T o 72,
ARG HIE, AT T 0D (B HEAE BRI R (BT 1 ~
26.1km) & L, FAAM TR IZKE O ESBFHAE (A
\ZRT DA R (5 M) A L7-, Eo. [FR)I
WIZHDU » FELXRE LT,

GRERE

2022 45 10 A 19 H~21 HIZBREEK O S O
ERIA LTy T oY 7Y — L D% E & e
WA Lz, Ry 7o) o7y — i —
B DFRE & LTz,

BOK LT3k LML, 2 ENERNICRBIRY .
ATt U7z, K L7=EHI A (GF/F,
0.45um) % DNA ZHith L7z, Ny T7H o7y 7
X B LR oK RBRE Lictk, B ¥
~— L DNA it U7z, &HhiHFEY X MiFish i
AW ToHT LT,
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3. HER
FAEDOKER, RTOHE (5 HIR) (28T, BREE
KOFIK & el LTl 2 FIH Lic Xy v 777
I OFBPRRH SN R L0 o7z, FRlZ, =R
UFR, Fe X v T AEORITHEORRIL, BREEK
DOEKTIIMR ENIepoTedy, Ny v TH 7Y v
JTIEmHEIN TR, —BRIAHTZZ L2k 5%
ROERE ST,
Fro, AEOHETIX, VUKEICAERT 21 (=
NEL BA TXE) P The] WRERICERT 5
(eX¥R, FrA%) LR<MHESNTEY, #o
WHEIEIC L DMAMOREL#HZ L H B LT
DHRERIZH 22TV,
AIOEICEHE TS EFRADTES
K KA ——

miis e -

E— =K

sk E— s Xy T TY G
0 10 20 30 40
bz, Ty RERETIHERAK, Ny v T 7y s
Y — DB EIINZ T, HEEE (G F AT L
T 100m, 25m, 5m) %% X COWHHDORATEIT > 72,
Z OFER, BB U TR 2R RS b
oo WMALDIRNT » RETH - TH BRATHEIC L 5]
BN ERK LA 2 )T 5 2 & THIRHE D DNA A0
L. MEREAIICHR R D ATREME A HERE S L7,

4. ER

BBE DNA &Iy v TV T Y v I EEAT 5
ZET, RV OMEERNT D Z LN TE T, Frl
BATHEDFELY UK DOFEE | TERDEIKIE TITRRED
B 2 RMRBRE CORMORINEA 2R LTz, A
HiR D BRBOR PO A et R O AL RBRFE A B E 2 72 |
TRy T TN T RERTAZEICED, kY
LRk 72RO N WA EREHOR D ATREMEDS RIE S 417z,

-
=~



PC-6

eDNA T FEZRVLRREBICE TS AEEREDHTE

AR Y, WEILIES Y, EEEmIR Y, OGRS, FEE—k
DI RFRFFLRTFOERE, 2) IE RS, 3) B Eadskfi= vz ok
1FLC&HIZ

WA, BHESOKIZE £105 DNA O#FRTH % eDNA(environmental DNA) %5347 L TREOTE - RaHfiE L, 4
RPN 2 ISR T 2B 2 L T\ 5, eDNAIZ X 2F&IE, B THRAKT 7200 THTe & W o i, 5
BZRBEREAN . B R TERE E LEL LR E WS TR S D,

—J7TC, eDNA Z W T, FrEDEM DAL R &% EEINTEHE L7253y, 2ol & LT, AWE-S
A X BARBREIZEL > TH DNARIENKRE S B2 L0835 TbN5, eDNA FEL MW TAERELHEE
T 5I21E, A O DNA & ORI, SKREICIS U Bk FIEOMNL, S 6I101%, EEROAEEL
eDNA & & ORI LR T 2 LER B 5,

2 REAHE

eDNA E&oHTZ L D% 7 T~ A (Oncorhynchus masou masou) DENEER | EEOITICL VIETH LA B L

L. UTOERREITo T,
FBRDY I I~ A1 BEAKEICHEE L, MEKEELEESHT L DNA B2 HE LT,

L. BLCEBE LR DOV I~ A& LTz, 20L&
N L 72 ERE EIE WS, ED X DI FIRITBES L D0, BRI IS TR L, eDNA &% HIE L7,
SHEREER

EBR 1S, 7 I~ A 1RO T 2 DNA &%, fEZE0 0K 24 RHRZRICRKRE LR | ZO®%RBD LE
E LT, W Z & ORI, ffafE A2 W2 BEFERFZE & L L7223, JE S 417z eDNA &%, fafElc k- TR
S<E BT

R 2 OFERN G FFAEET 2WJINZB W T HAEMBEOHE MBI Sz, € L TZOMEHIT 1, 000m
UETHMETHEEL TV, 612, —ERHEEEIC, RAKHAD eDNA OHEOEIIV R 2> T ol

PLEXY, eDNA EESITIC L 2BBOEREOHEENAIRETH H Z LSz, F£iz, {JIIZI1T 5 DNA
DEEIZHOWTOMABGE NIz, L, XV IERRGIT 21T O 720213, Soka O IR ECR KR, —E
RFHIN OBRKBERE 72 & IS U 7o 8K T IE DML SERE Th 5,

ol
b
2
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PC-8

KEAMICH T2 REAH < LEREMAREBEICT T
KENXAOBEI AERELEZMIIDETE

1. [ZC®IZ

SR2AET AZMICE Y, REARIROREE) ik cix
ERARBABENE T, Chad, BREAMA TR
ALDEREE) DS N30T DI NSAEik A k5 & L
TR R ST D, —J7, REARZAHIN
VIR HCROWHIEE D A DA, LKA
KNFZF ALY 20X U AOSMERTHLHD. F0
28, VRO 59, [FRHCILEIR IO
A« FARIC TG D00 N SHE R HRAOWEI B A 3R 2 37
KL, FETHLROBND. UL, SEITE
BT 5L, EREEAHIZIRAT 23N OMENARIRDUE
5 CIE7R <, Ra FEEZ) N OFFEIF T T
VRV, 2 CAMIZETCIE, EREEAHN IS A tiis
X AR T T T i R A 155 Z L 2 H
BN, £, JINOMEGAMRN AR L, *fF LE
NI OREEATH Z L2 A ET 5.

2. Ak

EREE) 00215 82 D38 0, BREEZ AT
DN 3FNNBHD. FD 5 20 ]I 32 HiS z %t
BUIBREE DNA A H X —a—F ¢ U T a ATV CRE
TEZTo72. IBIC, FAEICE VLI ET—
K BB Twomway 77 T AL —HT&ATV, I
FIAMHORHSZ R L. £, FAEICE v Sk
FEFACBEEORAS (WP | [BREE S PRt
(1993-1999) ¥ K ONATJ 117K D [EI A4 (2009-2018)?)
(BT DEREERHTE A OFFET — & 2Nz T2 22
])1140 His, F1 35 FEOBIADIE « RET —H ZXI5:
|2, Marxan ver.4.0.6 %V NABRIMERITZ1T S 2
& T, R REENJIOREEZIT-7-
3. HRRUBE

182

RRART OFF

%L_I

sa

HNak, REARY: &)1
20 )11 32 MR A RFGUTEREE DNA A 2 /3— a3 —F ¢
Y INTIC X D BSERE AT ToRER, 28 BRI &
iz, Twoway 7 7 AZ —prOfER, FFHITRE <
2 IN—", KIAEHROBEEHIT 3 7 — 720
Sh, BHNOMIEHORHEZIRET 22 LA TE
7o ORI IERE) | [ /2 DS T D
JU, FHEIN, SEINCZ < fEEB S, PR RS
FIZBNWTH MUc 7 o7 i s, g EERE

JTHDZ ENPANIeoT-.

. SHBOFE

ILEIRUEA RO RS & U TR DV
JIL SR, SaE) o 3L, FEEERRTIC I\ T
B FEEIE LT A7 7T Sz, 4
%L, SO T AitkAE g, HAE
L, IRGEZIE A LIz O E, RESIC L5
IRT e SR A W ST 35 B O H ISR & YR
EAEBOERB L LTORT oy L2y I alb—
a VERICRVEHI L, REARIR, MR & L e
5, T SEFHESTHRIG AR R A et g L Q&
TN EEZ TN,

SEXH
D REAR - SA) BRBEHECeRs T8, 2000,
2 [EASHE < )BT — & 2%



R —F&k (A7 424 LB)
=2Es

NANAR

2023%9H20H(7K) 13:30 ~ 14:30 D (/N1 7Y v FXR—=X)

[PD-2] EBFRIZBEDOBENZHIR T 2D H ? EEA)I = U\ ZIBErDOERE N BB D)
(C R (T T & MEER
OE B, FRBE (1. TAMER BRAREWEtYS-)
13:30 ~ 14:30
[PD-4] AN MIXEICH (T3 A)IERBRY U SV IDEBISERIRGY
RS RRE . MR BAL EE % (1. LERZAZREZAER. 2. KNS Y X VIHIEHBF. 3.
LT A2 B ER)
13:30 ~ 14:30
[PD-6] EKEE) | EAREBOANNERBOZILHVAN AR E 77 1 0E B KR I(F I R8T
AR A B BRF (1. BAKPEAZRERREHER. 2. BAKE K LBRILIHNPHELR)
13:30 ~ 14:30
[PD-8] 77 A MEEIRE D& Z MG F A (CRE T S1RET
*BHEX BAE KB NI AN BB RN (1. KNS EREMFER)
13:30 ~ 14:30

OLAEREIZFS 183



PD-2

ST AEDOBREBZFEREIT 20N
REANNZAVEMOEMALEOBRYICRIF T £ ETMRER

(RE 102 I =
1) ESLATFERR S A N BRI SERT BRI S e v 7 —

1. [FL&HIZ

T, RUEZRENDOFZENZ LV | BOROBIAEIM L TR Y | ZIUPNKEEAIDER L TETD, R KEINTHRIESS
Bizsh, UTAE, KRS A THh DTS LTRSS Y, ok 203, )l ot (L, Awgdh) &
PR L 72U o OB~ DA L & U TR SHVTW D03, EERTH L QD X DSETZD720N2D, SR8 ~D
B (FRTAERER) (ZHOWTORNRDERR NIRRT D, FHINGAHT T DHEDIE IG5 TRNT EH3%L | ik
T AOFERdkx (1) 1[2C& 3 05T PMEESEOAEMOBEN G2 QOBFEZTHITT 5 = LITEE CTH D, 2 CTANF
ZECIE, IAREATASRAEII e o 2 — 23 2 SR | O— A KRR Z L C, R S8 YBah 35 0058k LT,

2. AEFAE
HRMAR G o 2 — 28 HFEER) | &) | ITRO TR T 2 255 L, 0 2R, $0a oy ho— X e LT, RHEEXH
T REDEE T A ONGEE L-, BHEXMIE, 70m, 40m, 20m & 3 DOSMEARTE L. WATOREEASIEOBEN KT 5

BITOWTOBR LT, F7o, MR i bt O B 2 s i L Wﬁﬁ"éﬁ\*’é%ﬁ”\ﬂﬁé@ L7z, il LT3
il LR R AR L. BT A 2o ISR A X2 K DIEFT OB OUW TRl L 7=,

3. HREBE
ARG, SR AT, P SEEAORBEN K T3 38OV CRlil L7, RERRMOOREE I IR S DLISHZ S, b
*/Wﬁ/lxﬂ~ NE, DRSO 32 <AHET D (l 2)o _ME)@%JE% TR 1km 2L HC M SS6 B EH
+ VRIS DA TG DRIIRE 2T TS Z L3 FARREND, 4. IFERORBEN IV T, SRS L D~ Ds/E
ZABINT L, BEVATHE L2V L 523Gt Bl Hié%lj\?/\@74’ M)p)’z“ﬁ’%"r) DIFRINEE L 7257259,

51/
1) #ED, Q017) FUKRS N —5 EBRBEOMANI T T, p6, Bt

1 WS NI D 2 WERFNOAR

184



PD-4

ANISETRREIC & T HMIERBEY - S5 ADERIGEREHE

BRI, Rk ¥
D) B R RSB 9e R, 2) falatt o X Viﬂjfﬁ B, 3) IR PR
1. [FLHIC

DORETITRELET ORI L0 KKEEOBEAL - R A B E 2. REIEK]) BHEES LTV D, PSSR
V=gl — 5T, WIBRE~OAMMIZNE TULICHRS 25 Z EBTRIND,

BEIRIRIC I 1T D BT, BRWEEHO BB LTk, REREFETH DY 2 T~ A (Oncorhynchus
masou masou) (X, FEUESL - FRERD 2 DOAIER 2 FiD, FTHIIEREE (PUE, v~ X LFEFR) 1T L
T, FAWHEESED I X D0 WO BRI Y L e > T d, ZOX I RRETIE, FICHBIC X 2 BHREOHE
Ff - 2 BRO & LICHAGRM TN TE 7o, FIREICEDETZHIZIT ) 2 EMUEZINTWNDLH DD, 43k
XENIZEBIT 2V 7 BHEEOLERERERZH LN LEEFIIARR L TWD, 2078, K EORES,
ST ST BREYGE OB e &L ARBEAICHE SN D 2 el biFicanics s Lo T 5,

Z ZTABIETIE, M SN )IBREICB T 2 v~ A ZBIEAW & L, BRIFRIRFHAE D & Bt S - @ik (LA
Be, BEERMEA) & HAREGEMEIAR (DI, BFAEMR) oL B e LRI SNBREDYHM L Z R+ 5,

2. AEFE

LR WA BB ] T 2 AL 2 AR ) K RAE TN SR R ) 2 AR R & Uc, BH)INZIEEN 9 FORiEEw R E S h
TEY, W ERFTRERAEEW D 3 FAFIET D, D 3 FOEEW Z BT FiX « HiEX « EiKE 325,

HORIT AT > T B M THEE SN TE 7o, AL EM L7z B, FitX - TiXe, oKk E D
ZIIRFTRETH D b DD, XEWN THRAREBIE L STV D, 7236 2013 4FLIRE, o SN 7- b~ A1d, &K
EE L ZYIBR L7 EAR CHh 5, XM % channelunit 277 —/L (LLF, ==v ) T7bb, SEOH (S),
MBDR M), 27 77— (SP), ¥l (F). il (R) O 5 DIZXy L, R0 ICL > TERAl LT,
Bl ST EIR S & ITHRE U, R RS A B R O X, AR ZFHEI L7z, R TERIE RO EF Riiekz L
oo PRIRMEMARIE, SRR S 2=y FPITHOE L7z,

3. MBREEE

RAEXDO =y UL T3 TH Y | MEEITHI 3,500m Th o7z, AKX TIE, R 2K 42% % Hd T\, itk
37~ A OEGREARS AP EIEEROK 90% % D TWD Z Lo To, ¥~ AERER S fa o 43P % 3, 280m
EAERKIZIERIRIC ML TR . BEIE.OITBDEAD O IR 670m IZA0E L Tu,

BRAil S 7R AR Sh A X B AR R AR S S & AR TRlkR L TV e, H T 100mm LA EDRERA X2 R A3 2 2
WENT=D, A X2 MRIEO CPUE ICEITR O oTc, TOR I ITEHIRERE A X2 MR 2 & IT8E B L |
TR & U TR ERZERISM A Et Lo & 2 A, B RS fiE, A B35 B AR (R A & it L TRV 2 & 3B
b irole, £z, BRKMEITEARENRELTEY, BFEUBOAFIOBEIHICEEL TWDH EEX LI,

RPN
1) FafEE, I L/ (2014) « N TAREWIC L 2 B 8 AR HE D 2y Wi b —IREE D D I M9 D k-, JSMAERR T 17(1), 17-28.
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PD-6

BREE)I| L SR O | BB D T AL A
KR E 7 D& RICRIF T EZE T

PARRE D, EHIINT-2
DREAR KPR TFPE HIRRH BT, DREARR TR PP mB A5
1. ZLwic

L, M ZREOMAKIC K 2R, @i, HEO B RERCINESUES D NBIER 2% THix 281k L
THY, TOREI AN FANOHIE AR —/~ GRS 4, IR S & EA OFERPERS KON A RER 3%
REND. DFEY, G OWRERE A2 22 MK - FEICE &L 2 2 L1E, WIBRBEORHE e R o 7=
WIZEETHD. AWFEOXRM ToH 5 EKE) I EFEs (7 A7 5 52.6km~91.8km) 1%, ERKEAMNZI T L, ]
PRAELAS 1/200~1/600 THAR = KA E RSN 220 TH 5. & U TEREE)INE, KEN 30cm 21 5 R7 =
WEBTE 2 BERINEREAZH L, HIROKE, BEEREZHE-TWS. LML, ZThETITIGES S LD
2N I S A, R TR M O RBAE 72 & CRIBRENEE L TT 20ARICEE L T D LEfM I
TWAHHDO0, EMMRFHEIICE EFE - TWD. £ TARIFETIE, ERE)I BV 2551, hE 024 E &1

WRTEEBIT, TORMRT 2DAEBICED L ) REEAZGZ TVWLIHET 522 &2 ANET5

2. Jik

BREE) | EREIX M 52.6km~91.8km O [X [ & %4212, 1966 4725 2018 4F % T & HIREHHIE R R (E LA2EA)
72 HTNT 2020 0 ALB B (REARLR) DFF 9 MEDORI SRR A2 W Tl 2> b BUE £ T OE ORI - 7
ETR, BN DA 28 Lz, £7-, 1966 4 & 2018 A% %42, iRIC (Nays2DH iRIC.3x 1.0 64bit version
1.5.301) ZHWoAKBY I 2 L— 3 UEITWY, KIE, W, JIEAKEEZEH L, B2 20 MEICE(bORi# %
EE L. B, B AL FXAE, 52.6km~T76.0km ¥ 7 A 2 (JILEZ)IAH 66.4km FHiXE % 2D, Z®
FiX & 2U £45), 76.0km~91.8km ¥~ A > k 1 (76.0km~85.0km % 1a,85km~91.8km Z & 27 4> b 1b
IZET5) Lz, TNDOMEEEEZ, MR SBEZFICZLL TS X (71.0km~77.0km) % X512,
7 N RAE TR A KRR ORI S B LR L 7=, ZKIRIE, /KR 7 — (Hobo <> % > kv 5— UA-001-64,
Onset f1:) % 6 #SFRE L CGEEIICEHAI L7-. 72 DA BRI, 2 X5RICERE DNA 28T X 0 FHM L7-.

3. MRBLOEZE

1966 fE03 5 2020 4FF CTOWKREBN &N S, £ 7 A2 b la 3HEREER, 7 A2 b 2U MK FEAEICH - 7.
7 AL N 1b & 2D [THERE K TEAIA AL AICE N TV 2, BRI 1976 05 1982 I3 bIRIK F R E L <,
90.6km (27 2> k la) THAKA 827Tm TH-o72. £ LT 71.0km~T76.0km (&7 # > k 2U) TIL, HEHB9H
FIKTAAE LTV, ZORMEET 69.2km~T73.2km (2B T, ZEREEND 1947 4E TIHEROBEHCE IR
INZSHERR STy, EEERFZ D 1976 4FE02 5 2009 E T THREEAY 1 AL 20 BIMME A TWD . Z O X ORI
DFAEZEBLIET D )IMEARRZ B U7-AE 58, 1966 £ 5 2018 F 0 MICHEFIRMN 2354235 70 LLE G B
INDFEAET D 30 FREICE(LL T e, AT, B O & RETRIZR RN A L, EZESIMERICH D
EWNbnoTe. i, WEEEORHSHER SN 74.0km~76.0km TlE, 1947 F TS T 72N A% 1976 FERE
MTTHELTRY, BFRKD O b MR RIR T 23 EGRE S, BE b2 mmIcEIT L2 Ltz 7z, 2K
i OB EAEFT CHAD R I, Ao EAKED 31CIIx LT, HEAKOKEKEIZ 21CTH Y —EDKIEEZ R
STz, Bl DNA JREE, HiIc s s TIR<, 8BS TPt TEVEDE bz, KIRFHHE & 55 DNA
SRTIE, AP Z ST TS FOREL S E 2 IR ERT.
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PD-8

7 ADERRE O 5 EHEFIEICET HRE

PR S L B B A AT JE T

1. [XL®IC

T, ZOKER « SYVRIZRAHE SR BREE
DOEFBUCBWTHERIND Z L0, 720
BRIROFH I IA RS n a7 1 v a BDE
E LTINS FHINZ, TDO—F, T2DOER
BREED BAT S AR R L U C & DIRIED e %
FRET L CWAFHNTIZE A LR, £2, AR
72 ORI HERTIRE T 256, HESHITIC
WERE] « I X RSB L 70D Z LN [ BREE D BRI
BOTGREE 2V ED,

AWFFETIE, & L RN OBRBER DR Y A7
O ZSIICE S, BHEREERZ b &2 20
BHEREE D BRAT S 2 m SRRSOV TG 2 L & b
2, EOFECEAL T, (EBROY 7Y 7T
FE D 2B GBI Il TFEIC DUV TR LT,

2. Bk
2-1. FEXRM

ABFFETIR, HREHT A &) 1o Ltk
THY ., T ZOKEI DA % i Gt &
Lz, D95, KE90 Ol & 7p > T 5 6 Hi
OWEA AT & Lz,

2-2. SREAE

RS 19 SE~GFI 4D 6 H~9 AERIgE L, 1
~2 [Bl/ B OBEECTLL T ORI L V&L T-
7
2-2-1. FPEBEEOY TV T T

AT & LT-HBIZBVN T, RS H8 20 em
FEREEDRE 4 f % T > 2 BT, Ao LiE 5 em X
5emDfFFESEE Y 7Y T L, Ty S
DOEIE, BRI L2 5 emX5em®D = KT — kD
ATl Y 7UIZO®EELIRY, Zan
Tqvatk e 7oA T 4 F U - FERE (GREGN
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OBFHMER, WHKE, MK, EIRRHN
B) - BRI AT T2,
2-2-2. T O

PRSI & U720 EIIZRBN T, ZE0Iz2kY
T 2O AT, REBLONEEEOREETT-
2o 703, 1 RIOFA TOEHIRAEI AR X
STHEp T,

2-3. AL

7 O H ORI 2 H DA 5 w2 92
MeL7cr—A%f L, —oD7—%tEy e L
2o DT, TaOREEAV (BERHE) (TIEE
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Description of a new benthic habitat category, pale and dark riverbed based on
sediment grain size and mobility in the Kizu River

Yanxin HUY, Yasuhiro TAKEMON?2, Sameh KANTOUSH®, Tetsuya SUMI?
1)Kyoto University Faculty of Engineering, 2)Osaka Metropolitan University, 3) Kyoto
University

1. Introduction

Riffle in the Kizu River was found having distinctive two types of substrates: i.e., pale color and dark color
parts. This paper aims to show their hydraulic conditions and benthos communities based on field surveys and
to discuss the ecological functions of the Seigyu (Crib spur) constructions to alter the reach-scale habitat
structure.

2. Methods

A series of field works were conducted along a gravel bar, where four units of Seigyu were installed in the
Kizu River. The areas of pale color gravel bed and dark color cobble bed were detected by the brightness of the
aerial photo images taken by the UAV. Field measurements of physicochemical conditions and benthos sampling
were conducted in the pale riverbed (n=4) and dark riverbed (n=4) in the bar head riffle and bar tail riffle,
respectively, in Dec 2022 in addition to the seasonal samples at various sites (n=1 for each) on Sep 14th to 25th
and Nov 5th to 6th. Relations of the community parameters to hydraulic conditions were analyzed using
principal component analysis (PCA), redundancy analysis (RDA), the ANOVA test, and the t-test.

3. Results

Color patterns of the river bed were rather uniform with monotonous pale brown and on Sep 9th, Sep 14th to
16th, and Sep 25th, pale and dark parts were indistinctive after the peaks of discharge in September. It will
become distinctive gradually during low flow conditions.

Pale riverbed sites had less BPOM density (m=3.2 g/m”3) and shallower depth (m=16.6 cm) than dark
riverbed sites with BPOM density (m=20.8 g/m”3) and depth (m=26.2 cm). Pale sites had less taxonomic
richness (m=252 taxa/m~2) than the dark (m=366.4 taxa/m~2). However, benthos abundance was more in pale
parts (m=564/m”2) than dark (m=3146/m*2).

Isoperla sp. abundance was more in the pale than the dark and the pale part in the bar tail had the most
abundance (m=3132/m"2). Rhithrogena sp. was more in the pale than the dark but the pale part in the bar head
had the most abundance (m=3984/m*2). On the other head, Ephemerellidae (6 species included) were more in
the dark part and bar tail than in the pale part and bar head, respectively, and the most abundant in bar head
(m=220/m*2). Hydrpsychidae (4 species included) were more abundant at the dark in the bar head than the other
sites (m=588/m"2).

4. Discussion

Two types of riffle habitats are expected to correspond to movable gravel and immovable cobble under
particular flow regimes. During the process of reducing discharge after the peaks, movable grain size would be
restricted to gravel and smaller which creates pale-colored belts on the river bed.Filtering of the organic matter
might prevail in the sessile cobble substrate, whereas not in the easily movable gravel substrate, resulting in
the distincitvelt dark and pale colored riverbed,respectively. The results of this study show the importance of

temporal river mobility as a habitat for benthos communities.
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