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Abstract

We developed a technology to extract bases to be conserved in rivers. From the viewpoint of river landscape
and recreational use, to reasonably develop a riverfront, it is desirable to select a section that is highly
available to people and to carry out development and maintenance intensively. In this study, we investigated
ten study sites that were actively used after the development and examined the evaluation axes contributing
to extraction of high need sections. We obtained three evaluation axes, “enough space for activity,” “good
landscape/natural environment,”  “high availability from social environment around the river.”

Moreover, we performed a case study to materialize the evaluation axes. On studying ten waterfront areas,
which were developed on one river, the evaluation index was found to correspond to that of the riverfront
usage form. For example, areas for playing sports were located more than 1 km away from other parks, such
that the functions of the sports ground do not conflict with those of the other parks. In “good landscape/matural
environment,” “high availability from social environment around the river.” evaluation axes, We did a case
study to become the index at one river and a good model to distinguish a waterside base of the present
situation was provided. From the viewpoint of living things, the conservation priority area was set as the
conservation priority area where the communities are sustainably targeted for the plant communities to be
preserved, and the distribution and formation conditions of these were clarified. We studied the occurrence
tendency and habitat types for wading birds in both river and landside environments in Japan. As a result,
the wader species, which inhabit inland freshwater bodies, have recently decreased in Japanese rivers. In
addition, it was clear that wide paddy fields contributed significantly to the appearance of these waders. As a
result, the environment required for the occurrence of waders changed with each season, and the importance
of the surrounding environment such as rice paddies was significant for many species. This suggests the
necessity of considering the seasonality and the arrangement of the surrounding environment for the
conservation of wading birds in river areas.

The PCC Vegetation dynamics model was developed by FY2018, and was improved its discriminant
function for applying to rivers which are steep slope in FY2019. As a result applying to the Tedori river, the
conventional model overestimated riparian forest areas, on the other hand, the improved model explained
distribution of plant community clusters defined as that its main plant was Miscanthus sinensis or the it had
a tolerance to flood disturbances. In FY2020, we developed a method for estimating tree volume using 3D
point cloud that can be obtained from airborne laser profiling in the Takatsu River facing the Sea of Japan.

And we showed validity to channelize to connect sandbar with mainstream as rehabilitation of the salmon
spawning habitat. In addition, we surveyed hyporheric temperature at the river after removed sand bar. It
was confirmed that side channel is warmer than sandbar front. it means suitable for the salmon egg growth
as the water temperature environment. To effectively promote the conservation and regeneration measures
of the spawning bed environment, it is critical to analyze the survival rate of hatching salmon eggs towing to
the differences in river environments. Herein, to clarify the relation between the survival rate of hatching and

environment in the spawning bed, the relation between the survival rate of salmon eggs up to the eyed-egg
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stage and water quality was investigated. Consequently, results showed that the low dissolved oxygen
concentration likely decreased the survival rate up to the eyed-egg stage.

Also, we improved the prototype of the river channel topography editing model tool which can process the
three-dimensional topography of the river channel. This tool will be able to facilitate the change of the
topography shape on simulation and examine quickly some river channel topography plans. In addition, we
improved the tool which can judge the external force carried away plant communities using the Washing Out
Index (WOI) and the environmental evaluation of the habitat about general fish. Radical river development
of small and medium-sized rivers is also carried out during disaster recovery, and how well the plan is planned
in this situation It is important to be able to do so. However, it is difficult to pay attention to the environment
and the use of the river because the project is carried out within a time constraint. Therefore, it is important
to have a tool to support the creation of a multi-natural river that can give careful consideration to the
environment and evaluate the project in a timely manner. It is required. Nowadays, 3D surveying technology
and BIM are becoming more and more widespread, and the advantages of these technologies are being utilized
in river development. It can not be said that the process of channel planning has been established. In response
to this issue, we are proposing an effective and efficient river channel planning and design process that is
appropriate to the scale of the project, as well as a new process that can be applied to the project. At the same
time, we developed a tool to support the development of multiple natural rivers. In addition, we developed a
new data management system for river BIM that combines the data archiving and management part with
the actual The proposal was divided into two parts: the part that is operational at the construction site and
the part that is operational at the construction site, and an arrangement that envisages mutual interaction.

The channel excavation and management technologies in terms of both flood control and environment were
developed on the river terrace in the Kakehashi river by FY2018, and generalization of these technologies has
been promoted in FY2019. Here, focusing on management of trees in rivers, indexes regarding flood control
and environment were suggested to make plans for reasonable deforestation. Furthermore, a method was
proposed for prioritizing forest areas that contribute to reduction of deforestation and transportation costs,
while satisfying flood control and environmental functions. By FY2020, We organized characteristics of
sediment accumulation and plant growth in the middle and lower reaches of the river (Segment 2) based on
previous studies and excavation projects, and compiled a design procedure of a cross-section that can be
expected to sustain the excavated form for a long time.

Radical river development of small and medium-sized rivers is also carried out during disaster recovery,
and it 1s important to know how well we can plan for this situation. However, it is difficult to pay attention to
the environment and the use of the river because the project is carried out within a time constraint. Therefore,
it is necessary to have a tool to support the creation of multiple natural rivers that can take into account the
details and evaluate them quickly.At present, 3D surveying technology and BIM are becoming more and more
widespread, but we have not been able to establish a river channel planning process that allows us to utilize
the advantages of these technologies in river development.In response to this problem, we proposed an
effective and efficient river channel planning and design process based on the scale of the project, and in
parallel, developed a multi-natural river planning support tool for this process.In addition, we proposed a new
data management system for riverine BIM, which is divided into two parts: one for archiving and managing

data and the other for operation at the actual construction site.

Key words : river channel excavation, control of woods over growth, restoration of gravel riverbed,
unmanned aerial vehicle, artificial intelligence, National Survey on River Environment, alcove, Plant

Community Cluster, Vegetation Dynamics Model, Civil engineering Information Management
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FEINC X BB O HEfaE COAERRE 7.5 %~22.2 %,
¥ 12.6 REHEE L TV D, BAET X OFAEKY
W4 2 7=oI12ix, EINAREIk A iR 5721 T2
<, AEBRENEHWHEHOEINZFEE L=, EEE
NEWHHORESCHAEZITH) Z LA THD &
EZbND, TODOEBEENRERE LT, EI
BREOEWCI 2V 7INOERROENE ZDER
EONTDHIEITEETHD,

B2, SROTEEICS E i E, EINRIC
BT LRIRWETOEZRRELLT, EIFERLWNH) &
PEONBREE & ORRICOWTER 2T o2, £V 4
FEPIIR & U CEHZERAINIRHIE O m e %2 B 6 2
T D702, BAEERIZ L 5 BAIR N D2l
WL AR MR L, EBOREMMIE & 0P8 7
ElZoNWT, BEEIToT,

2. FEDREREAE

2.1 AEFZE

AN, FLIR TN AR D 8 ) E Lz, M
EXENE, B OFGE X O H T H 7 OpEIRN
Z < o ARG A G Eiif10. 6 kma»
516.6 km#SORIOKE kmOXEE L (K-1) .
A DX T 0 e U S ) RSk b oD s A+ 3l LT i L
X DN R A B/ 420F 2 TH B,

20194F O G A I3 FR A HLPH N CTHER S LT T E
RIS FEPATIZ DU T, BEINIR I AP L OKTE, Uit
L R AKAKE ., KEE R ERAEIC L DE)



KA & BARBREDOF 21T > 72, AINEROFEIX
I0A30H 2 H11AIIH ETORBEICLVERIN

FEINIR DO W ERER BE 7N B 70 2 M S DO FEIN R 155K % 3% 7E
LCEMLE, EINR OINZIMVEZ L, £ L
IR DO % 5 L 2EUT 5 B AN OB & b A
PR Z R T, FHE% O EINIAS % 0% ERFHAE D
O TEDOFRICH O R L Z2{T> T\ 5, KE, it
HITFEIIR # MR L7211 A LA L 11 PR, ROV
IR AR Z A L7212 A A o3EEH L, K
BIX1A O FA), BikAEOFHTIIH TR E12H
AN EEI L7,

7R RBIHAE FIEOFEMIL, R1(2019) 4FEE (Z# A5 L C
BO, ZZTIEEET S,

-1

FLIR O B HTE &

AL & T

X
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F-1 Y PEIRR O IR AR F
Emﬁ'iﬁﬁﬂg? EIIEHEER
No. (km) A OP%E FEDRSR #RURNEK ADpER
No.1 11.81 282 217 499 56.5%
No.2 12.16 89 868 957 9.3%
No.3 12.18 321 231 552 58.2%
No.4 12.44 176 90 266 66.2%
No.5 12.76 399 351 750 53.2%
No.6 12.94 251 301 552 45.5%
No.7 12.98 11 103 114 9.6%
No.8 13.18 30 51 81 37.0%
No.9 13.30 734 268 1002 73.3%
No.10 14.28 201 72 273  73.6%
No.11 14.34 475 226 701  67.8%
No.12 14.36 410 316 726 56.5%
No.13 14.76 575 76 651 88.3%
No.14 14.78 660 267 927 71.2%
No.15 14.86 382 580 962 39.7%
1y 333 268 601 55.4%
2.2 AERBR

R1(2019) - JE 1T W 7 M FEFRICFEIN L 7= EEIRNIR D
ERNOKE, Kik, BB OFIBH O LN %
LT,

F-11212 A 17 B2 5 25 BIZHITF. FEIIR 15 14
AT CANREZFHE LR A2 rd, & 16 EroEIp
ROAIVEFIERAZ 1T, AT RIR L TV 23, i
NHEE LRI b RER SN, EI, EITENZE
DERZE L TEIIREZRD T,

FEOFHANT 60 %/KIE CERBLT TG &6 L
TIT -7, TR ORI AK D KRR & AKBE ST 1%
I DI IR ERIE S T D Y KD B 20 cm DK
L BT TITo 72,

T2 (CPEIPRH R O KTE, T & FERN O KA,
KE, BEFEOPER RO —EE T, KEIL=E
WM LTZfERICOWTRT, 11 A TAOFRAERFD
IKEEITEAD D 31 em THRK266 cm TH-o7=, 12 A
HFAIOKIBIIAMO LR Eick v, 11 A FAIOR
AW & LB LT 10 emFBREGRL 72 o TV, il 11
A TR OFERILARAL 0. 07 m/s Hx K TO0.54 m/s T
HO., REHSIZEDIHEZED 0.4 /s L EH T2,
12 AP OFREROFEIZ 11 A FAaIEE L ik LT
Mnol,

n
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F-2 VU EINREFTOKEE, WK OPEEAN ORI, KB AR

KBom) | FE(m/s) EPEAOKE (1A TH) EEOOMER | mkmm | mkmm  [FOEE
EOER| 1A | 12A | 11A | 12A BOD | SS Ef‘ii Do | 11A | 12 | 1A | 12A | 11A | 12A 18
No. | T8 | ) | F& | w0 | P | (me/) | (me/) (:s%m (mg/l) | T4 | BE | TH | #4 | TH | #8 T4
Nod | 47 69 | 026 | 029 | 70 05 65 27.1 73 43 9.1 |-0017 | 0005 | 0036 | 0.041 0013
No2 | 66 77 | 016 | 032 | 67 07 65 426 35 72 86 | 0018 | 0071 | 0123 | 0064 0013
No3 | 55 62 | 045 | 040 | 70 038 11 244 | 106 | 47 29 |0037 [-0032 0194 |0.138 0.134
No4 | 50 64 | 031 | 056 | 71 02 99 156 | 110 | 58 33 |-0031 | 0053 | 0.158 | 0016 0.099
No5 | 52 55 | 007 | 016 | 68 37 21 243 8.6 78 60 |-0022 | 0013 | 0101 | 0.042 0.031
No6 | 57 63 | 028 | 032 | 70 04 48 215 9.2 7.2 28 |-0010 [-0.012 | 0.051 | 0.037 0017
No7 | 52 66 | 041 | 060 | 71 07 5 194 | 115 | 40 33 |-0052 | 0038 | 0.259 | 0.158 0.291
No8 | 38 44 | 014 | 028 | 68 0.1 5 19.0 5.2 9.1 9.0 | 0007 | 0031 | 0169 | 0029 0.009
Nod | 44 55 | 054 | 047 | 70 15 19 16.5 90 | 49 35 |0030 | 0010 | 0209 | 0.022 0.098
No10 | 48 51 | 008 | 013 | 71 03 11 156 | 108 | 46 36 |-0084 | 0018 | 0.207 | 0.054 0.332
No.11 | 31 41 | 045 | 038 | 69 02 | 128 | 160 9.2 6.8 35 |-0042 | 0029 | 0070 | 0.262 0.050
Nod2 | 41 41 | 026 | 034 | 67 10 30 15.8 9.3 7.7 33 |-0.120 | 0019 | 0195 | 0077 0.387
No.13 | 42 51 | 017 | 020 | 68 038 55 155 | 126 | 32 19 | 0038 |-0046 | 0053 | 0035 0.046
Nol4 | 44 55 | 036 | 040 | 69 07 80 165 | 114 | 45 15 |0025 |-0040 | 0.182 | 0.040 0.103
No15 | 57 65 | 022 | 042 | 70 04 21 163 | 130 | 36 24 | 0040 (-0018 | 0016 | 0.111 0.024

PEUR=EN D pH OfEIX 6.7 776 7. 1 OFPHD k%
AL, HERICIERE 2N A b7 -7z, BOD I
No. 5 #1573 3.7 mg/1. No.9 #5728 1.5 mg/1 & ik
BEVME A L7ZLIAME 1.0 mg/1 BLF &IRVWET
bot-, BRASYEEIT 15.5 mS/m 25 42.6 mS/m & 7
BHHRDOZED R E o7,

DO ITFAEM A CoENRKRE L, KIKTIEX 3.5
mg/l THo72, SSIL5 mg/l 5 128 mg/l DETH
0. BSOS D RS, SREA LK
FIETIEH, HDORRE, JKENLD SS MRS - T
LEHZEMnD, BOD 72 EOKEDHTHERICHKEL 5
2D EDEEINTZMN, SS EIFNOKEHE & D
FBIIELS BT EAEAD N o2 52 5,
PEENOKRbAEM AR CoENREL, 11 AT
AOPFETHKIEEHEET 6 CHEWERH-TZ, 12
AWAOKIER 11 A TR LR, 5580 TIK
NoT=n, —EoMATIX 11 A TE LY BVWEEZ R
L7z, KA & KRBT AR OFEWIT XY
BipbHmaE R LT ENEL HoTo, BIKAED
P55 DNIE O W I PR R > B ] PR 1~ 0 L[] & D5 5-
MNEBL TS EERL, ADRIX TR E DR
BB HEB L TWD 2 EE2RT2, BEIC L - Tt
NOMENYET 5708 BFBRORWNENT D
FERPG DN, BIKABCEKRE L ENDHRD
TR MR ORTFIRFE T 7 v 7 AFR-2 ITRT LB
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Th %,

2.3 AR EBBEH

PR EREA R L OBRICHOW T, EED DO
DMV FEIRER D AN RITIL < . DO AR DK FIC
WAL B 2 T RREMERN BV & A Rl FEREEICHE LT
Wb, FREWROE L FEIFKRE L OBEIZ DN T
WL AT R A S R R B OWFJERREE C H2T 1S
I TND Y,

R2 X, ZhoD0BRABE X - LT, REW
RERBREA BB X OB X v Mg MR O FH% % #i
RTDHLDOTHD,

AR L72%&-1,2 OF —% % W CHEBRKIE &7
DHEIEL, FEIVE O BEE AR OV TE-2 2R LT,
FKIBAZOW CIEPERITEICERE Lz — Tl L
7T — 2 O 12 A OE¥IEE V-, RO
WKL 2. TETH -7, RIAKDOKIELY 0~ 2
FE G WHLR CORBEEARDBEARRERD 8 HITZ -7,
FIBUKIR T, 5 EE-DFE D RP/AK KD 2 BERREL B iR
TN ETARD TH - 7= b D O B e A 6] 13 A
SRRNWZ N5,

WAFEE B (D0) & Vo o EuNk, SEIIEKIC >V T
K-3 {2k L7z, DO M7 mg/l DL EDOFTABIEA DS IEA 4
RO 9FTE 7=, 50 1 ENLDO A3 6 mg/1 Aiis TLEIP



WD 12% EAEIp o Tz, ETRREEOREIZE T 5 BB
FHE (I OKEE2 8% (V7 RO 258G
KMEARIROKPEAE ) FEHEMEAS 5 mg/1 &2 DFEIC
NI & EBET D,

RBEENRLS, WRFHORWREIIE S,
IR OAHNE BN X 2% TR T2 <k
D FRKREIHIRICELS 2D 20, Thwx, &l
B ORI, RFEW (RFEAK, TR RS
D oo BB K> TREMTIZERZRY | KRITEM
DEMIOLLEAINDRE ., BHERRMET ORESR
HICL > THEINRBELFESND EEADND, FFIC
B D AT A 3R IR i D B S T > D 72
Hex RRBWEDORBRPBIBAEL TWDAEENH
Do

WITAE L » MK I HBEKIR, WA E

4500
4000
3500
~—~
ga 3000
~—r
2500
2000
B 9590
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X-2 [WIBKIE & Y o AR
WIRGEK DK 2. 7 & (12 A )

=
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(D0) & V7 DAEIIRICHOWTE-4 IR LTz, TF —
ZI1EE-2,3 L[A—Th 5, HEhICHBRKIR, el
DO Z/R L, FMHOKE ST (I (), 3
g () &, Motld, ~"vXy XL LT
W3, K& LT, 2F01X JRIGEFRD alcove, 47
WITKBERIE NIRO M Th 5, o, Kt (Fikx)
. WM ETRERRICHR S A TH v . Fl 2 1IXE-5, 6
TRT R DI EAKEFIT R R~ & M2 9 AL 5D
LWEEEE LTV D (LLF, [HER),

NEH y NRIOEIIRE BT D & el > Al
BE>AN>T-F 0 DIETEIIRNE N> T-, £z,
72F0V D5 H DO ORI THRIBII D L IIE K
AN AR BINT,

4000

3500 = £ IPEL
FEERER
. 3000
@ 2500
ﬁ 2000
‘% 1500
M 1000
500
0
a 6 8 10 12
DO (mg/I)
X-3 RFRESEE (D0) &7 DA%

N FEAD DO 12.3 mg/1 (12 A FH))

B 16 FEEPEY
14 14
S < = (QED
E 0 E§1o
=K} T S 8 (::::§;2:>
6 6
3 4
2 2 =%y
0 0 V. 4
2 4 6 8 2 4 6 O
fEKE (°C) RIBsKE (°C) oAk (RI%)

B-4 VEAFRESR R (DO) & /PR
NFRRAKDAKIR 2.7 E (12 H 1)
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—Th 5.
ERTIE, WM AR ST, 20k, IRk
LK LT 2 & ORROLAC A TR L.

-1 RSAM R

HH HENE
TRNTE T L iRIC Ver3.0
AR XM 75m X 5000m [ELHR/K
RJEL 1/200
AR 5m X 5m
HEREK 0. 030
[EN AL

RN VA

TTRR L ¥J—ki#% (50mm)
R h 1 oA
EUERE 568m°/s
BRIk BTN

700
. 600
2 00 ©) ®
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W 200 ORNCRORORO]
i 100 @)
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
B (h)
®-7 HEWRE (EBRZzo1)
£ 3.2 EXRER
B-6 2020 EFESIREAT (35 B HP) kG T R IR SR E TR
(ﬁ'ﬁ&iﬂ‘ﬁfﬁﬁﬁﬁe\ %li#ﬁ?VXEEEH%) %_’Tfﬁk%’@.‘\ ¥W7k\ d‘(}le@uié(ﬂ%@Ziﬂﬁ]@%ﬁ@
R EAT > T=,

K-8 1. ®-7 DO~OIZxthid B s oy 4i & 1,
F7E-9 11X, EOEFOFKRESDOEIIBETH D,

3. MUEREIC & 2 AEMTEELORE 586m’/s Mt &% 200h i3 Z & THEAL S iz HERb
3.1 HEEHE MOFEE D, KT B T 200m’/s B (D—@) 12

Y rEIK & LT REABN RO Ky (TEREORS DERHPET LR ER o TN,
b LT, aleove SMUBCRMATERE (e 7y, 100m/s WOPBIE) ICBMATEEGIC Ry B O
RO @EAS R DI, RIADZOEHR L sty A 2T DOBEXIC 2FIOARIRSRD fii 0
Fons . WEMHIE O R A b pre TEIRAVKIE FISPRE 2 DI a g (B-1, B
e BB o 2 (B e L gy & PO—E). 20mYs B (@)1 REHME - - Hho
TEMHTE L OFEPER oW T, JhERs A NEEAT L2 & 72 0 . Kl PSR S vz 2t
o A RAROERAE, K EOFM L 725, £

SRR O IR T, 128 (2016) fpisias b e 100 W/ ISR ORISR SOy s Tt

SHELZE (35-1) % LS. 2000 % CHBEAA R b IEMITR N2 2D,
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L. #1#(Q) OEFIFMNOTGIRICR D = & 3R T
.

201h @ 400 m®/s

H - s o /-/i_' — —; /’ﬁ*’:
SN ’@W,&m L 0o @ 200mYs

T | I A g P P S S T .

s 3 £~
A e A NS e T NS Re =i 217 @ 100 mYs
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N I I e i
N e S e g 0 100w

== == = = = =

e S s e 2
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e

T — — TR Ay . -3 " ) —
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P My

——-F-———WH——T-—?/—-:-
Y A

BN L P N £ A L0 P 2890 @ 20ms
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s T snmoseemooTe - 4 ‘/m\“ﬂ?“ L =
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= e — =
= = == RPN
. Velocity(ms-1) (magnitude)
0 200m Ii 0.0200 0.517 1.01 1.51 201 250 3.00
S o B | R |
K—8 FEMI G, T L)
3.3 NE4y FEDBEEIZDINT
— @ OTHEABMBRE R LTSI, B
— 15, SR 2 BB RD M FER 8 B B 2 I © &
A ® 5. wik LT X O RN O RTRAEIC I 5 T D)
- DT, F 7 FEINRN S < RN 5, E-10 1 2011
AT © 0B OB RHRE O R & 4 TSR O
= i AT GOk 1) L3R ThHa, E LR
AR O omiER ) A& ETRIEL. MR TRER N
_ BT B0, RGO LA S M
N9 Al VBB L CERAERSD 10T
. 200m i sz s.s%e%%”%’o 175 250 oo BI-11 1 EANE U7 BG5S L Dl CTd

B8, B-10 A E b UKy, BN Bt o K53
BRLLTWA Z enbnd, £/, B-10 THRTE
LM AT OFMIL, B-5, B-12 THHEIZETZ D,

F 72 283h RE DI ATRZE O ik T, |k
WA O RMNEAE LI GAE2MEET D &, alcove IR



I DR E S AU, RIS FhE 221k,
WIREORBABET 52 L3 v v b
DIREEEZEZDH L CTHELEX S, 723 H28(2016) 4F
FEZHE LTV D8R E L CKBIEAE 2k ¥ 7
WA D alcove JERDEIZ DWW TIiL, BEHIRSIN)I
RELEFDIEMATHY . AR AWM
W B IBOKIRFIZ 3817 5 2L FR 2 B FHE 2 & iR
THIEICEY, LA EHX v DAL E R
L=t D THD,

BN ZIT O & 2EM)NET, bkx e &S

'J@MB

FLeI

HeSSEI28 ERARALE
211 R EEEALE
l-zzaiﬁwﬁ ERFEE o
B o 2

60m A

B—10 ®NATEBIC I T 2 1%, WA & EESR
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X — 2 DB K o TR RE Y IN T IR 23 16 4 7
Bz L TnHEEZLNTVD, WZIT, ER
EEBLSHTEM FITBIT DIRE OO E
X, R X OB R EX v hOHERF
FHEORA v Mol ZBEHR L TW ETo—hL7
HEEZD,

lafex . YIRS ORESHERIZR T 2000
W (alcove, WU, WM ATFEES « - ) BOFF

BCHERS R AZ OV T, B A S ORR L b
LA b | W HIEATIC >0 Ol 5.

H 3£]£12F| EEDRERALE
l:zaif-nﬁl EIRME 124
I-E23£F-10ﬁ EEDRERGL &
RERER 051
Ll

H

(REF S X 0EIH) SFERKAR i

-1
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B-13 2020 FELESRERT (V7 BH2EEEHP L V) BUE Tl GRIZY 7 EEINR, Fi3Y 7 T~ ZEIIR)

BE3H

DRLBRATESE) 1 S R4 HP - https://salmon-museum.jp/

FESE, FRAMEARS, gaAtEk, MGV, WMIAEEE, KRS
—I1E : KEFHiZHn 2 B 1281) 5 &) Oncorhynchus keta
B AR T ATREMEDRFAR, B A/KPE #2335 80 4 6 7,
Pp.934-945, 2014

IFILHESS, EILHL : BAEEY S OEIEEDI LT, AL
Tech.Rep.Hokkaido salmon Hatchery(165). pp.41-52, 1996

HFMET AV RY—F> 7 a7 | HP : https://www.sapporo-
wild-salmon-project.com/

SYATARAT- A7) e, FAUERK, Ak, AFILOHERS © PERE
E& DB & 59 PEINERESGEORG, A AERE 258
69. pp.219-227, 2019

6)Yamada H. and Nakamura F. : Effects of fine sediment accumu-
lation on the red environment and the survival rate of masu
salmon(Oncorhynchus masou) embryos, Landscape and Ecological
Engineering, 5. 2009.7

7)Greig ST, Sear DA, Carling PA. : A field-based assessment of
oxygen supply to incubating Atlantic salmon (Salmo salar) embryos,
Hydrological Processes, Vol.21, pp.3087-3100, 2007.
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8)Baxter C. ., Hauer RF. and Woessner W.W. : Measuring
groundwater-stream water exchange : newtechniques for installing
minipiezometers and estimating hydraulic conductivity .
Transactions of the American Fisheries Society, Vol.132, pp.493-
502, 2003

9) e H AR FEFTKER AR BT — &« M/KIERSRDREDIR 2

B8 LTz BHOREER BT D9, PRk 27 T m

=7 MI%E. TARRIZERT HP,

https://www. pwri. go. jp/jpn/results/report/report—
project/2015/pdf/pro—-8-3. pdf

10)Brunke M. and Gonser T. : The ecological significance of
exchange processes between rivers and groundwater, Freshwater
Biology. Vol.37, pp.1-33, 1997

) REPHERE, JREBISHL, AREZEC  AMNHTE & o m o o
PRERETIZDUNT, JEHTARIFZEAT H . No710, p23-27,
2012

12)Z=H AR R AT — A - /KM D BIAFAE
PEDT= DD BAFLITERF AR OBRSE, Pk 22 7 m
T/ M, TARBISEET HP,
https://www.pwri.go.jp/jpn/results/report/report-
project/2010/pdf/pro-15-2.pdf
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11 57k & BT L = H AT A A BRI D B

11.2.3 duNAIIZH T HREDREICET HEETHE - BREtFEICBET W%

T — I KEREENTIENTIE 7 v — 7 (AR AERE R v 2 —)
WFFEHAE - AT E AREFESC, TERE

[ZEE]

AWFZEIE, FFHE - FEHIIBW T, BB ZAUSATRET 2IERRG AN LT, EEMICHW T 5
KB —NVERFE L, FiioREE T o e A EEET L EEMET S, AR 28 IR, v Ial—var b
CHEEDOIEHITE R % 53 DB IR DB R 2B ST 272 EO 3 RITHITE 2 R ZALER AT RE 72 ]
HEHERERHMEEDY — D7 e N2 A TR Lz, £, BoKIC X 2iHEE, AEOREI72 4RSS0
REZHET DY —/VEBRT, FEEITo7o, Wk 29 FEIE, FHEHERER ALY —L o7 v & A 7Dl
B3 L OBl — /L Ch DMt LRl — o8 A BRI — VOB R - 51T -7z, SRk 30 4
X, ARIC Y 7 b U = 7 ZX— A BT K DB HITERAE Y —/L (RITER Xsec) DOBRAZ1To72, &
FIOCAEEE L, HEHTERE Y —/L (RITER Xsec) OREMrHfmAE DHEEETRIL., i-construction ~D*}IL72 & D FA%E
EAToTo, A 24EEIE, #Hiiz el BRI — v (EvaTRiP Pro) Bi%& L & HICAMIERED L D L%

1To77
X—U— R {AEE

1. 2ERNTLKYZBY—ILOLFBG LARORE

H/ NI INZ B W TLE O &2 KIBICE B4 5%
RSN TV D BT FEIRITED—D>TH 5703,
FERIE NI CIGEF B A LR T HRERH DL Z L
DD TEKIRFHESE CEBREE~ORERZFIZE Y 85
Thb, TORD, HKEDHEE & Bz, HREREE
PRANT T 5 5l 2 U B AT H Z LR TE
LAY — AR RD SN TS, HIRBREECKGIFI
72 8 GIITEWINSL D 2179 BT, #EED
BV HRERGE & BRI RE N EE CTh 5,
FHE, 3 RTIERIRO & EILLE DR EZ D
FFEHND CIM, & HICHER Oz 5KBEY I 2 L—
arVI7 h =T RELEHZELOOHY V. Thb
DFFOF R Z -3 < V) O TIE A 2 EEH#E D~
a2 2 DWELDBVETH D,

T Ll Enn, AT BRI AR
Z—Tl KEEIRFEECTOIEM & 3 koTHlER CIM,
VR (Virtual Reality) i % &80 & L8 LU HE
FEZrER L ZHUCKRTE D [ZERIISLD
KRV —Iv ] ORI EIT>TnA, B-11E, 28
BNDL VIR — NV O2EBETHDH, KELHITT
3L 0 %47 H L CHER 3 SOMEEE X2 5V —L
WD, FlE722D1%, WKKEOLZEMEFHET 5
VL L R DR O KBS R 2L —va YT Y=
7.iRIC Y7 by =7 (LLF, iRIC) 2Th D, il

C BREEEHM, H/NRIIL X = b—3 3 >, iRIC, EvaTRiP, RiTER. EvaTRiP Pro

NIDKDDIR%ERIR HKBORLITE FERED

9Bt iRERY — IV SHEis 5y - ESEY I
~RIiTER ~ ~iRICYI I~ ~EvaTRiP Pro~

(o \ .

e ., Ii iRIC Software m @

v ETERRERE “hongng Fer Sence v STERRH SHER
BT, RS [ K-SR EE S D
ROBAE ZFR, EHEIRE. L f—

\ 3DHMICRE. HOEMEARMIC
v ERETHhAYYP KYUBERRAHIC

R @, /\ TNI5T, 7= ity

v BENLES LameE A2k 228 v Pythonlc&3
BEEH. F—TV—24t

T B, Q

v WRERERE g7
(VR)ICER. @,

B-1 )15 W ICHEE. 3 SOMRER X 2 5 Y — L
(RHE © HARHFZERTCRBR%E L iRIC (28N L 7-KERE

2 3 WnIZET V& a3 288 RITER Xsec
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