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Environment Engineering Research Group

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. 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.

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.

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
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
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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.

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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-6 AFHAET Y 7 NOEEEFTCRH L 72 W RHBR/KIE O 3 00 B SEIE & AN KRR O5GR O H A

RIBICE, Gege (3T TINOVEWIER TH D, T 2 TIEH
THNDONAEZA i & LTz,

3. #ER
3.1 2018 FEREHER

-3, 4 BLO5 ITEP NI TR 340
I3 AR)IM AR 7 (Rt A) &, FREE=Y
7O 2 XH (FIFEEE A &R B) TR L7 KE O
Raord, £, AU U 7TROEEAIZIBN T, 1]
IRINBHKI 20 em DTS OREIFRK ORI & 107 KR % 85E
FHAIL 7R A -6 1R T, -6 1I2i3& Y TROHE
B CRE L 7O 2 KR LT B,

A A D DO VEEIRRE & bl L TR <, BEARUSEEE (B
T EC) (3, AIERFEIFR/KIR OO HE A HAE B 0] 117K
LNRER—DZEI AR LT D, FDT-OAE A DR
DOREBRAIIAND>H135% LIRS < (5T &R
bihsd,

RIEHES B 12 D0, pH 23 & HITAK < . EC 1A A BIEEE
A LHHE TRV, BRI DO I TC 1. 83 mg/1 & Athod
2 T TIZL HARTE LR, JERFEFRKIE SR 7K
R OZEOHNOEFT L LT 1 C~4 CRES H
BLTWD, BIFEEEBIZDO AME < KRN ENZ &8
HEFKHROEADR L (DTS &b,

BIEES A (IR R OATE A LT &, #iuSic
Ko TUIARIKIEE LT 4 CULEEV KIR Ak
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L CRL, 232, DO MK ERASEE X m O EFTA H
0 KT < U F KB SROE KR OB 221
7o b H KR, KEZRTHIEDRH D,

DLk, 2018 SEEOFEICL Y ESPTH 7 nLE
PEIRT HIXHINT S, HANC X 0 EL O F RO
ECIRMBK DOKE « AKENKE B2 = L vHA
L7,

3.2 2019 FERERER

2019 LT N SERRICPEDN U 7= PESRIR DPE=EN D
KE, KR, =& USRI DA IR 234 L7,

F-11212 A 17 B 5 25 BIZHNT, PEIRER 15 f&5FTC
RPN A A LT AR A R, 42 16 fERTOEINR DA
PNSRFRAIF I, ZEINEFIR L QW eds, IR L7z
WIS Sz, BB, FEINENENOEEEFHE L
THEINRERDT-, TOFER, 1 EINR YT ORI
181 {76 1002 fll, FEEJT 601 ETH -7, AU,
BN TN LS Y2584 L7-AE 3o 1 PEPRER Y
72 0 507 H L 0 9 100 fEZ < B O 3 AEHBEN O
TGRS L7544 942 fE L 0 341 B 22 s R
Thotz, FINRITENTI 3 % HKTS8.3 %, FYy
TIE55.4 % CTH Y, FU/NEILS V2550 LI=FERO
W) 98,3 %, EEF O STHAS LTSV 92.3 %L bt
5 & 40 RA » MEERMETH ST,



2 YUPESNRERTOKER, WEN OPERNOKIR, AREEF R

KiRom) | s (m/s) EREAOKE (117 T4) EENOAR | wmiom | =kEH R
EEK| 1A | 128 | 1A | 128 BOD | SS L DO | 118 | 12A | 11A | 128 | 118 | 128 118
No. | T8 | w8 | T8 | #8 | M e e | BE Nmen | TH (w8 | T | wa | TR | @8 | T8
Nol | 47 | 69 | o026 [ 020 | 70 | 05 | 65 | 271 | 73 | 43 | 91 [-0017|0005 | 0036 |0041 | 0013
No.2 66 77 0.16 0.32 6.7 0.7 65 426 35 12 8.6 0018 | 0.071 0.123 | 0.064 0013
No3 | 55 | 62 | 045 [ 040 | 70 | 08 | 11 | 244 | 106 | 47 | 29 [0037 |-0032 {0194 |0138 | o0.134
No.4 50 64 0.31 0.56 7.1 0.2 99 15.6 11.0 58 33 -0.031 | 0.053 | 0.158 | 0.016 0.099
No5 | 52 | 55 | 007 | 016 | 68 | 37 | 21 | 243 | 86 | 78 | 60 [-0022]0013 [0101 0042 | 0031
No6 | 57 | 63 | o028 [ 032 | 70 | 04 | 48 | 215 | 92 | 72 | 28 [-0010|-0012 0051 |0037 | 0017
No.7 52 66 0.41 0.60 7.1 0.7 5 194 115 40 33 -0.052 | 0.038 | 0.259 | 0.158 0.291
No8 | 38 | 44 | o014 | 028 | 68 | 01 5 190 | 52 | 91 | 90 [o0007 |0031 |0.169 0020 | 0009
No.9 44 55 0.54 047 7.0 15 19 16.5 9.0 49 35 0.030 | 0.010 | 0.209 | 0.022 0.098
No10| 48 | 51 | o008 |013 | 71 |03 | 11 | 156 | 108 | 46 | 36 [-0084|0018 [0207 |0054 | 0332
No.11 31 41 045 0.38 6.9 0.2 128 16.0 92 6.8 35 -0.042 | 0.029 | 0.070 | 0.262 0.050
Noi2 | 41 41 | o026 | 034 | 67 | 10 | 30 | 158 | 93 | 77 | 33 [-0120] 0019 [0195 [0077 | 0387
No.13 42 51 0.17 0.20 6.8 0.8 55 155 126 32 19 0.038 [-0.046 | 0.053 | 0.035 0.046
Noid | 44 | 55 | 036 | 040 | 69 | 07 | 80 | 165 | 114 | 45 | 15 |o0025 [-0040] 0182 [0040 | 0.103
Noi5| 57 | 65 | 022 | o042 | 70 | 04 | 21 | 163 | 130 | 36 | 24 |o0040 [-0018|0016 |0111 | 0024
ol Y EESWRO LIRS L. SRR & 223 7 b zen - 7=, BOD 1% No. 5
EEigE DILRAL0 P e M523 3.7 mg/1, No. 9 Hiiizs 1.5 mg/1 & LAy i
No. chI(.:rﬁEEﬁ A DA%k FEOREK ROR%k 4miZ AN LIZLAMT L0 mg/l LT SEVETH 72, X
No.1 11.81 282 217 499 56.5% G 15,5 mS/m 225 42.6 mS/m & FHA LSO 7N
No.2 12.16 89 868 957  9.3% KEpoTe,
No.3 12.18 321 231 552 58.2% DO [T A COFENR KX < | L TIE 3.5 me/l
A S £ RO BT B BRETEE (RN DATE 2 i
No.6 12.94 251 301 552 45.5% (ﬂ"?ﬂ@éﬁ&@?i’%ﬁﬁ%7k‘f@kﬁﬁ®7k@$%ﬁﬁ) I
No.7 12.98 11 103 114  9.6% YEETH D 5 mg/l & FlEl-> Tz,
No.8 13.18 30 51 81  37.0% SSIZ 5 mg/1 75 128 mg/1 DIETH V. HelehE i
No.9 13.30 734 268 1002 73.3% ML RO, SR LIEokiETlE. HORRE,
ol MR MR TG eosRsoTUE >, ok
No.12 14.36 410 316 726 56.5% DKEWHERI B A 5.2 5 Z L DVEES =N, SS
No.13 14.76 575 76 651 88.3% NI OKEHH & OMBIHE EIXF LA LRGN
No.14 14.78 660 267 927 71.2% ol E2 5, FEENOKRLFEM A TOEN
No.15 14.86 382 580 962 39.7% Kx< 11 A T@@Eﬁﬁfliﬁfﬁﬁﬂ%ﬁf‘ 6 CiT\ \?E
1y 333 268 601 55.4%

Fe-2 \ZPEINPRHR O KIE, il & PESNOKIR, K
B, RGETROBTEHER O E AT, AKEIZ=ENONT
LIZAERICHOWTRT, 11 A FAIOFHEREO KR TR
D73 31 em THRDN 66 em Tdh o7, 12 A RIDKIET
AKALDO BRI ZICL Y, 11 A Tk & g L <
10 em FREEVRL 725 Tz, sl 11 A N AIOFRARA
BAK30.07 m/s HRTO.54 m/s ThH Y, FHEHLSIZ L
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2) RIS — % OVERL A 18R

3) A H LR OIERL

4) RO & e

5) IET —% D4Rk (4-8)

ZIETIX DEM 7 —Z \ZBIRRET T — & & St Aaih
F FHENLEZ & DY D1EENFRZ - 72723, DEM
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