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A STUDY ON EVOLUTION OF MICROTOPOGRAPHY
DURING A FLOOD BY USING APPLICATION OF SfM-MVS
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In this study, the evolution of the microtopography on a channel bed of the Shonai River during a
flood was studied by using the Structure from Motion-Multi View Stereo (SIM-MVS) technique in order
to investigate the influence of riparian herbaceous vegetation on the mechanisms of fine sediment trap.
The high-resolution surface models of the Digital Surface Model (DSM) which represented the topography
of the pre- and the post-flood periods were produced by the results of the STM-MVS applications. The
numerical calculation by using a two-dimensional bed-evolution model was also implemented to evaluate the
influences of the hydraulic characteristics of the reach-scale channel topography on the sediment dynamics.
The comparisons of the above results showed that the herbaceous vegetation tends to hold fine sediments
during the flood. The micro-highlands which were grown by the trapped fine sediment by the vegetation
tend to remain on the same places as well, even though they located on the regions where the numerical
calculation results implied which tended to be eroded.

Key Words :

1. 0000

obOoboobooooooooobooboobooboon
000000000 000000000000 Yoo
boboboooboooooboboboooooboooo
gbobobOoooooobooboboboooooo
00000000000 00000000000 200
oboboooboooooooboobobgooooo
gbobobooooooooboobooboboooo
bobOobooooooobobooooooooo
000000000000 D0000000® 0000
oobobobooooooobobobgooboooooo
gboboboooboooooooboobobooboooo
bobOoboooooooboobooboboooooo
oboboboooooooboboboooooooo
gboboboooooobooboboboooboooo
000000000000 Y00000000000
obobooboobooooobooboboboooooo

microtopography, SfM-MVS, fine sediment deposition, vegetation, field observation

goobobog 1oemdgobooooooObOOOoOon
gbooboooboboooooboboooooooon
gboooooooboobobobooooooooon
gooboooobooobooboboooooooon
gboooooao

gbobOooooooboobobobooboooon
oboooooooboobooboboooooooon
ooobooobooooooobobooooooooo
gboboooboooooboobobobooooooon
gboooooooooooboboobooooooon
obobobooooooobooboboobooooooon
oooboooobooooobobooooooooo
gboooobooboobooooooboooooooon
ob0o2016090200000000000000¢0
ledooooooooooooobobooobooo
gbooooboboooooooboobobooooon
gbooooooboobobooboooooooon
obooooooooooooo

- 203 -



odoDo0doooo3dooooooooooot
Oo0o00oooopoooDooooooooooog
Oo00o0000od0ooooooooooooooog
Dd00d0oodooduooouooooooooodg
odooooOoooooogooomOo0ooooao
Ooo0oooooooooooooooooooog
o000 2m000000000000000O0000d
0%00000000000000 10emD00000
gdoooobdbououooooooooboon
Oo0o00o0ooouooooooooooooooog
0 0 O Unmanned Aerial Vehiclel UAVO O Structure
from Motion-Multi View Stered] SIM-MVSOO O OO
0000oo000oooooOovuAvVOOOoooooo
Ooooooooooooooooooooooog
ooooooooooooooooooodg StM-MVS
0d0Dd0dDoOo0ooovAvVOOOOoOOooOoooooao
Oo00o00oooopooopDoooooooooog
0d0Do00oooooooooovuAvVoODOooooo
00000®00000/mO0O0O0O00D0O0O0O0O0o
Od0o00o0o000ooooooooooooogg

2000000000000000MOOOOO
Digital Elevation ModelD DEMOOODOOOOODOO
0000000o0ooooooooouooooDoooo
ooO0oooo0ooooooooooooooooogo
ooooooooooooooooouooooooo
00o0000oooooooooOoOoUuoooooo
oooooooooooooooooooOooooo
Oooooooooooocoo stM-MvsSOOoooo
0oooooooooooooooouooooooo
O0o00000gooooooooooo smOO0OO
DEMOOOOOOOO0O0O00OO0O0OODODODOOODOO
oooooooooooooooooooooooo
oooodoooooooooooouooooooo
000000000ooooooo0oouooooooo
goooooooooOoOoOOOOOODOOOO

3000o0oobooz2000000000000100
gboboboooboooooboboboboooboooo
goboooooboooob2000000000000
obobOoboooooooboboooooooon
obobobooooooobobobobooboooo
gbobobobooooooobooboboooooo
gbobobobooooobobobobooboooo
oboooooooooooon

2, JO0OO

OOoD0D0OO0000000D0ODbO0000000 28km0O
oboooboooooboooboooobooooboo—-10

KRR |

S ey

O-1 000 28kmO00000CCOCO0O0OO0O00O00O00O00OO
goboooooboooobooooooooooo

gbooboooboboooooboooocooboan
oo0D0o0DO0o0DOoO0oDOOo0DOoODD 28km OO0
gboboooobooboobob 201200 201300
gboooboooooboobobobooooooobooon
goboobooOoobooooooboooooboooon
obooooooboobooobooboooobobo-200
gboobooobooooboooboobobooooooo
ubobobootobDemO000 emOd0000000O
oboooobooooobOOobooooobo-300

obooboogooDo201600 70290080 110000
00110 1800000702900 80 1100000
goboobooooooobooooooooboooooon
ob110 1800000000000 10000000
gbooo9b 200000000000 0000O0DOO
gbboob-+4000000000000000000
o0000oOO00OOooooO stM-MVSOOOgooo
obooooobooboobobooooocbooboooon
gboo-500000000000D00b000D0OO
o0oB20000000D00000DOO0OO0ODOOO
ooo0oo0o0ooobOOo0oooDbooOoOoB3I0OOOO
oboooooooboobooboboooooooon
ooooooooB3gooooOoB4000oooooOonO
good

3. JOoDooOooo

(1) Dooo

00000000000000000000000
0O0SMM-MVSOODOO0O00000000000000
0000000000000 GPSOO00000000O
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

ooooooooooooooooooooogogJis

Al240000000000O0O0OOODOOOOOO

- 204 -



03 boooooooobobbboobobooooooo

=

2016/09/20, 20:00, 5.38m

w IS «

S ERBRER R AT KL (m)

L

—

e © ~ ©
Q\w Q\’L \ N
o o\

% o o
<9/

[
<>
<9/

9
%

o

(2

(2

0—-4 2060 90000OOOOOOOOOO

gbosmOO000 02m 0000000000000
obobOobooboooooboboboboooooo
oboboboooooooboobobobooboooo
00000 (H)OooUoooOooooUooOn00000O

ooooooOop,000000S0000000000

ngDg

as = SE (1)
702900000000 000000000O0OUO Dgo

gboooboooboobooob-e0bO0oOoOoOoOooOOon
obobobooooooobobooooooooo
gbobobooooooboboboboooboooo

gbobooooobooob2000000000000A0

oboobooboobooooobobobooboooooo

A

O-5 000 28km 000000000000 20160 70
290080 1100 1101800 DSMOOOOO

100
| |
[ |
10 = =
€
E 1
o
@ 001 0.1 . 1
0.1 ° %
B ERERE . .
o EAFEN
0.01

FHEE(1/m)
O0-6 D00O0O0O0O0O0DODODODODOO Dgg O

ooooooo0oooooDoooO0oO0o-30000000
obooooooooooooo

(2) DOOOOO0%®O0000000
00000000000000000000000
0000000000000000000000000
0000 7mO000000000000000000
000009000000000000000000
00000000000000000000 28kmO0
0000000000 VAVOOOO000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000

-205-



{1 XS (Sony, ILICE-QX1L)

TmiEfER—IV
(FEXA b, E-4867)

"¢

-7 Doooboooobooooo

ooooooobooboooooboobooooboooo
E-48670 000000000 0O0OODOOOOSony OO
ILICE-QX1LOO0O0O00O00oOoDOooOo0ooooooo

175 -

(m)

-
~

=
= 5]

i)
23

- 9
e16.5 *
H > o A
Y A
,i'l: RS/
H 16 3
= ’0‘. >
& 3

15.5 *

*
15
15 15.5 16 16.5 17 17.5 18

RTK-GNSS IZ & 28 & (m)

0-8 SIM-MVSOOO DSMOOOO00O0O0O0O0O RTK-
GNSSOOUOOoOooooooi11/180

OO0 2000000001 0000000000000 B3embO00000000000000O0 702900

00 10000ooooooooooooooooog
odpoo0oooooooooooooooooooo
O sStiM-MVSOOOOOODOoOoOooOooooooono
0000000000000000000000 90
000DO0DoDOooooooooooooooooog
go0do3co0000no0ooonoonooooonoaon
odoo0d0ooUoolodol1o0oooooooao
12000 2000000000000000000-7
000000O0O0oOooO0od RTK-GNSSO Sokkia O O
GSX20 0000000000 Ground Control Pointd
GCpOOOODOODODODOO

(3) SfM-MVS OO

00000000 Agisoft O PhotoScan Professional
editiond Ver.1.2.600 0000 SIM-MVSOOOOODO
OO00000 02mO0000O Digital Surface Model
ODSMOO OO 0O OOGISOESRI O O Arc Desk-
topl0.20 0000000000 -500000000
do0ooo bSMOOOODOOOOoOoOoOooooon
gooooodoooooboooooooodilg 18
oo0o0oO0oDDOOO0000Oooogoooo e030dd
OO0O0GCPOO 190000 DSMOOODOO 2.16cm
gboodoobooboboooboooboobooon
0odoooo bSsMOODOODOOoDOOoOODoOooOoono
Oo00oooooooo0oooooooooOosmOd
OODEMOODOODOOOOOOOOOSIM-MVSOO
00000 DSMOOODOOOOORTK-GNSSOOO
0000000000Doo0ooo00o0ooooooon
0o000-8s00000O0oooooooooooog
2em 0000000000000 0O0O0OOO0O Y

gbooooooobooboboboboooooboooo
gbooooooobooooboboobooooooon
obooooooooobobobooooooooon
gogobooooboooboobobooooooooo
00000 7P000000000000000000
gooboooooobooooooboooobooooon
RTK-GNSSOOODOOOOOO bSMOOoOoOoooo
oopoooobbD 2emd0bDO0O0OOO0ODOODOOOO
gboboobooboooobooboobooooDbo
oooooo bEMOODOOOODOOOOODOO
gooooooooobSMOOOOoooooooood
oboooobooooobobooooobooog

(4) Dooo

20160 90O OOOOOOOOOOOOOOOOODOO
gooboooobooobooboboooooooon
oo00O0ooOoooo stM-MVSOOoO bSMOOOO
gobooooboooooobboooooobooooon
gobooooooobooooooooooboooooon
ooooboooooooooboe21000000000
ooooooosmbOOOO00DEMOOOO0O0O0O0O0
gbooobooo-1o0o00o00b0obooooooan
O00OO0OGRICY 0000000 200000000
00000000 Nays2DOODOOOOOODOOODDO
gboobooobooooobobobobooooooon
ooboOoooooooooooooooocooooon
gobooooooooooobooobooooobooboooon
00000000 9000020160 902000000
goboOooobooooobooooobooOooooobooan
oboboboboboobooboobooooo20140 3

- 206 -



SourcesEsti, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USG!
AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community.

0-9 00 1500m®/s 000000000000 00000
goooooboooooooooooooog

00000000 H-QOOQ = 58.52(H —0.20)20 QO
00 md/s0HO000 mO00000000000000
00000020160 90200 200000000 5.38m
000000 1500m3/s00000000000000
0000000000000000000000000
000000000 200000000000000
0000000000000000000 10mmO0
000000000000000000.0300000
00000000 734000000 1800000100
1m0 00000000000-1000000000
000000000000000000000000
00 1500m3/s 0000000D000000000
000000000-900000000000000
000000000000000000000000
00000000000-9000000000000
000000000000000000000000
00-10000000000000000000000
00000000000000000000000

4, O0O000O0OODODOO

(1) SfM-MVS 0000

DSMOOOOOOOO11/180000000000O
0007/290 8/110000000000000O0OO
ooooogooo-10000-500000000000
gboboboooooooboboboboooboooo
gooooooooobooooooooooooo 20
oobooobooB20000000000000O000
gboboboooboooboooooboobobooboooo
gbobobooboooooooboobobooboooo
oooob0O110 1 00000000o030emb0gn
gboboboobooooobooboobobooboooo
oooooooooooobooooooo—-100000
gbobobOoooooobooboboboooooo
oboobooooooobooooboobooooo

HKED
BaZHE (m)

[ ~-08
I -08~-0.6
[-06~-04
[1-04~-02
[]-02~0.0
| []00~02
[ 02~04
B 04~06
B 06~08

0-10 20160 90 2000000000 DSMOOOO

gboooooooooboboooocoooobaon
gooooobooboooboboboobobooooon
gboobooboooobobooooobooog

(2) DOOOOOOO0O0O0

0-11000 1500m3/s 0000000000000
000000000000000-5000000090
200000000000000000000B2000
000000000000000000000000
00000000000000-5000000 110
1800000000000000000000000
000000000000000000B3000000
000000000000000000000000
000000000000000000000000

- 207 -



N=a=moob L LR

[ IRNRE] |
Lo o

N==2oo0Oo ==

omouvmoumowo

IR EEEEER

0-11 00 1500m®/s00000 10mm 000000000
oo0oo0oooooooooon

(3) 0DO0oOO0oUoOUOOO0ODOoUOOOODOoOoO

DSMOOOO0O0O0O0O0O0O0-1000000C0CC0C0CDO
00-110000000ooooobo0oooobooooDo
gbobOobOoooooobooboboboooooo
obooboboooboobooobobobooooo
gbobobooobooooobooboobobooboooo
gbobooooobbooboboobooobooboooo
obobOobooboooooboboboboooooo
oboboooobobobobobo 2000000
bobobobooboooooboobobooboooo
gbboooobo2000000000000000
obooobooobOooboobooobooobooooon

5. 00O

Oo0DOo0oDo0O00 28em 00000000 ODOO
goboboooooooboooobooooooboooon
OO000ooO0oOoooooooooooOn SIM-MVS
gbooooooooooobobobooooooon
OO0 s/mDEMODOOOOO200000000000
oobooooooooobooobOooooooobo
gbooooobooboboboboboboooboooon
gbobooboooooboobobobooooooon
obooooooocboobobooobobooboooon
ooboobOoooobooooooooooDoooooboo
gbooooooooooboboboooooooon
gboooooooboobobobooooooooon
gbobobooooooobooboboobooooooon
gbooboooboboboboooobooboboooo
gbooooboooobooogon

gobobooooboobobooooooboooooocen
0000000000000 D0ODD016K065200 20160
gbooooooooooobobobooooooon
obooooooooobobobooooooooon
odoooooooboooooooboobobooooboon
gboooboooooooooboboboooooooo
gbooooboooooobooogon

oooo

1) DO0O0O0O0OMOODY, JAODODDODOOOOooooooo
gooobooooobobooobooboboooboobooboo
00000, No. 551 /11-370 pp.47-620 1996.

2) 0000000 0000oO0ooOooooOoooOooo
goooooobooboooooobooboooooo
O000000000O0O00OO0Oo0OoOO, No. 747 /11-650
pp-41-600 2003.

3) Do0oO0OoU0oooOooUUoOUOooOLDUOOoLOUOoo
00000000000 000O000OoOD B(ODOD),
Vol.71, No.4, 1.1171-1_.1176, 2015.

4) D0U0U000DO0o0OoOO0OUDOoUODOUODUOOD
oooooooobOoOoOooboOoooooobooooo
ooooeo000O0000O0O0OOOOOO0O 260 9
0 00 pp.267-2680 20140

5) 000000000 OUO0LOUOOLDOOOOOOO
goooooooooooooag, 200s.

6) 000 00SfM(Structure from Motion)-MVS(Multi-
Video Stereo) 000 00D O0DOOOO0OOODODOO
gooooooooo -1yro0ooooooobonono
gobooOo0o0o0ooooOoOoob-0obooboog4200
pp.73-830 20150

7y D000000oo00oooooooooooooooo
gooobooob 2800 obobOOooOoOobOoobo
oooo0000 2016in00 O000DO O pp.47-480
20160

8) iRIC softwared http://i-ric.org/ja/

9) 00000000000 http://wwwl.river.go.jp/

(2017. 43 00)

- 208 -




 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 30.03, 781.82 幅 530.29 高さ 28.16 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         5
         CurrentPage
         152
              

       CurrentAVDoc
          

     30.034 781.822 530.2873 28.1569 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

        
     0
     6
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     範囲: 全てのページ
     フォント: Times-Roman 10.0 ポイント
     オリジナル: 中央下
     オフセット: 横方向 0.00 ポイント, 縦方向 28.35 ポイント
     前置文字列: - 
     後置文字列:  -
     レジストレーションカラーを使用: いいえ
      

        
     1
     0
      -
     BC
     - 
     1
     205
     TR
     1
     0
     1290
     158
     0
     1
     10.0000
            
                
         Both
         13
         AllDoc
         13
              

       CurrentAVDoc
          

     [Doc:NumPages]
     0.0000
     28.3465
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

        
     0
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 全てのページ
     マスク座標:  横方向, 縦方向オフセット 259.04, 2.82 幅 71.33 高さ 35.67 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         5
         AllDoc
         152
              

       CurrentAVDoc
          

     259.043 2.816 71.3307 35.6653 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

        
     0
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     範囲: 全てのページ
     フォント: Times-Roman 10.0 ポイント
     オリジナル: 中央下
     オフセット: 横方向 0.00 ポイント, 縦方向 28.35 ポイント
     前置文字列: - 
     後置文字列:  -
     レジストレーションカラーを使用: いいえ
      

        
     1
     0
      -
     BC
     - 
     1
     203
     TR
     1
     0
     1290
     158
    
     0
     1
     10.0000
            
                
         Both
         13
         AllDoc
         13
              

       CurrentAVDoc
          

     [Doc:NumPages]
     0.0000
     28.3465
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0g
     QI+ 3
     1
      

        
     0
     6
     5
     6
      

   1
  

 HistoryList_V1
 qi2base



