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The Study of Mitigation Strategies and Impact for

Large-Scale Sediment Disasters Report in 2019

Abstract

This project is a continuous research from 2019 to 2021. The main
achievement of the project in 2019 includes four items: (1) case study and
data collection of sediment-related disaster prevention and technology
literature, (2) inventory the sediment-related research results and annual
projects of the Soil and Water Conservation Bureau (SWCB), (3) test and
analyze the numerical model of watershed sediment-related disasters, (4)
integrate the future development issues for sediment-related disaster
prevention and mitigation strategy. We conducted the above items with the
Research and Technology Development Team of SWCB, and has
published 12 research papers including two journal papers and ten
conference papers. The results of the four items are briefly described as
follows:

First, In view of the case study and data collection of sediment-related
disaster prevention and technology literature. Facing climate change
impact and adverse consequences of the compound disaster resulted in
catastrophic flood and sediment-related disasters. The government of
various countries invests in fundamental investigation and research to
figure out mitigation and adaptation strategies. Based on data collection,
emission scenarios for climate change, and associated impacts to

development strategic planning of each stage and implementing and
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modifying adaptation strategies. The Japan Ministry of Land,
Infrastructure, Transport, and Tourism (MLIT) organizes experts meeting
to discuss mitigation, adaptation, and remedial measures. In Taiwan, the
administration can take Japan’s experience as an example of how to
developing adaptation plans and measures. The literature summarizes the
climate change scenarios, characteristic of sediment-related disaster,
development of adaptation measure, and can provide a supporting
reference for future associated climate strategic planning. Furthermore, this
project item is a supporting reference for relevant policy-making,
management strategies, and action plans in the future.

Second, we inventoried the SWCB annual project reports of sediment-
related disaster strategies and technology through collecting and analyzing
2620 reports (2008-2018). Base on the inventory result, we conducted an
effectiveness analysis and evaluated the potential development and
feasibility of each report. We plan for this year’s data management
platform that is represented by three main functions, including “links,”
“share,” and “provide.” By applying these three functions, SWCB will
provide several data services including retrieval, query, exchange,
circulation, moreover, storing, and trading management. The data
management platform based on inventory results is a root for slope-related
research and data intelligence. Furthermore, the platform offered by
SWCB could provide valuable information for relevant government units.

The data management platform has been sustained development with

an advanced project for basic data management. By data management,
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SWCB keeps committed to the vision of building an intelligent
environment of slope disaster prevention. An intelligent environment of
slope disaster prevention not only emphasizes the technical aspect, but also
focuses on data management such as data storage, management, and
exchange. Therefore, in order for effective integration, value-added, the
sharing of diverse data types, data standards, and operating specifications
need to be established. With the advanced project for basic data
management of soil and water conservation, it is anticipated to avoid
repetitive expenditures and improving the internal knowledge sharing
through effective resource integration. Moreover, data management could
promote data circulation and value-added applications, further, make
SWCB's data management comply with relevant international standards,
domestic-related standards, and following domestic regulations.

In the aspect of the test and analyze the numerical model of watershed
sediment-related disasters, in 2020, we had completed two research cases,
“Apply the H.O.S.T Map to Assist the Location of Debris Flow Overflow
Point Delineation” and “Feasibility Study of the Application of Google
Earth Engine to Assist the Assessment of Landslide Dam-break™. Both of
which are building a numerical model to evaluate sediment-related
disasters and discuss the applicability of the model and analysis results.

The delineation process of debris flows influence zone is done by
estimating the location of overflow point, runout volume of debris flow,
runout distance of debris flow, debris flow fan area at an angle of 105

degrees, and cooperate with transportation end edge zone of riverbed slope
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of 2 degree and maximum deposition depth and field data to modify the
influence zone. The location of the overflow point is determined by the
experience and subjective consciousness of the investigator and the result
is quite different by person. This study takes 2018 Renhe Village debris
flow event as an example applied the H.O.S.T. Map and two-dimensional
numerical model to choose the overflow point location and discuss the
variations that cause different changes in the influence zone. The result
showed that varying the overflow point will affect the deposition area and
depth. The H.O.S.T. Map can support the appropriated location of the
overflow point chosen and the simulated result compared well with debris
flow event

In the latter case, past studies present about 50% of the landslide dams
broke within ten days because of the unstable materials of the dam
composition. The landslide dam-break cause deaths and property loss in
downstream areas. Therefore, how to assess the possibility of dam-break
within the limited time is an issue for disaster prevention works. Due to the
location of the landslide-dammed lake on upstream watershed is difficult
to predict and survey, the water storage is hard to detect. In order to conduct
an efficient dam stability assessment when a disaster occurs, this study
attempts to apply the Google Earth Engine (GEE) platform to provide
multi-period radar images of sentinel-1 for use with existing DEM to
estimate the relationship between the storage depth, area and volume of the
landslide-dammed lake (Elevation-Area-Volume Curve, EAV Curve). By

the EAV curve and the multi-period data of radar images, this study
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calculates the upstream in-flow. With the dam stability index (DBI), the
following results provide preliminary risk analysis and decision-making.
This study initially evaluates the storage capacity of reservoir. In addition,
the estimated results are compared to the actual measurement data provided
by the Water Resources Agency and further verify the feasibility of this
method. The feasibility study is a reference as the basis for initial hazard
analysis and decision-making to achieve the purpose of disaster reduction.

Third, base on three items including understanding whether the
Deeper Pro infrasonic fathometer can be used with UAV survey equipment,
obtaining underwater bathymetry information and spatial coordinates, and
subsequently building the interior construction. The Deeper Pro infrasonic
fathometer is used to test the on-site signal reception distance and function
and 1s used with UAV for mounting operations, as an initial test for the use
of UAV for bathymetry measurement when a landslide dam occurs in the
future. The UAYV is set as an aerial photography operation of orthophotos
of the Tafwale reservoir to examine the scope of the water body in the dam.
The results of the interpretation can be used as an initial test to determine
the length of backwater and the storage range of the landslide dam in the
future. To building the 3D models of the Tafwale reservoir, first, planing
the airline, taking aerial-photo by Marvic Pro and Phantom 4 Pro V2, and
Using Bently Context Capture to produce orthophotos and 3D models in
subsequent indoor work. Throghing this survey, the Deeper Pro can
provide the water depth and underwater bathymetry information quickly in

the survey. But the original data is presented as a cross-sectional belt-
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shaped terrain structure, which is more inconvenient for subsequent
analysis operations. Therefore, it needs to be processed indoors to obtain
better high precision bathymetry data results. When building a 3D
numerical model, due to the reflection, scatter, and no reference point from
the effects of abnormal information on water surface photography. It
recommended that if subsequent taking photography operations on the
water surface, the water surface elevation information should be specially
recorded for use as model building corrections.

In the case of integrating the future development issues for sediment-
related disaster prevention and mitigation strategy. The climate change
associated research and report were collected and the countermeasure,
climate change-related risk assessment, developing adaptation measure,
the combination of prevention and mitigation measure is base on four
aspects including software, hardware, management, and self-organized
communities. The literature summarizes the climate change scenarios,
characteristics of sediment-related disaster, development of adaptation
measures published a report entitled “Trend for Research and Technology
Development of Soil and Water Conservation 2020 River and Sediment-
related Disaster Mitigation and Adaptation Strategies under Climate
Change in Japan™.

Keywords : Large-scale Sediment Disaster, Simulation of
Sediment-related Disasters, Mitigation Strategies for Large-Scale
Sediment Disasters, Soil and Water Conservation Technology and

Research Development
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(mm) dl0 | d16 | d20 | d30 | d35 | d40 | d50 | d65 | d75 ds4 doo
#HAK 01 24.55 068 |'1.17 | 156|287 |347 | 452|762 |16.2123.52| 49.24 | 13285
B #K_01 67.88 0721162 (238| 452|582 7.8412.61]30.12[100.22|234.87|298.45
36.81 0.71 | 1.72 | 181 | 3.78 | 4.77 | 6.22 111.68|23.85| 30.52 | 49.22 | 152.32
a#iK_03 22.32 021 1065(092| 20 | 28 [395(645| 162 | 185 | 298 425
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(mm) | 410 | d16 | d20 | d30 | d35 | d40 | d50 | d65 | d75 | d84 | d90
K 01 1945  [107.5|127.0{132.4(161.8(184.5/192.2( 209.4 [254.0{291.0( 332.2 | 3495
@ #:&_01 2301 [105.2{125.2|131.2|150.5(162.7([189.8| 2312 [278.5(326.8| 351.2 | 4022
@ Kk _02 3616 824 (1084(1285(1782|254.0/381.2| 550.8 [602.2[652.7| 685.2 | 700.0
@ K ik_03 1713 |100.8]|125.6|132.2(148.5|154.2|162.4| 172.4 |201.2|213.6( 233.7 | 250.7
yl#p ik _01| 1380 | 792854912 |111.6[125.2(130.2| 152.7 |194.5|232.5| 300.8 | 381.9
y|sfzpik_02| 2302 |926[1145(129.2|161.7(182.6|198.4| 232.4 |300.8|362.5| 508.6 | 607.4
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108 % 0.9 19.0 93.9 156.4 385.6 560 JLHA AT
108 & 0.6 7.8 20.6 282 111.5 300 i G
%] Du Dy Dsp Dsg Do |HAHMIE (mm) | Hik
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107 = 0.2 1.8 Ty | 11.6 44.1 235
108 & 1.0 8.2 22.6 323 140.9 475 LA AT
108 = 0.7 34 10.4 20.5 413.8 750.0 LI &
=8| Do D3 Dsp Dio Dy |smA#{E (mm) | faik
108 0.1 5.9 49.7 86.2 212.2 325 LA BT
108 & 0.5 13.7 40.5 73.0 225.9 440.0 i G

FTAL KR D RiRR 22019 Tim i KR fUBLR RS T g B OR R RS

# 3-Ta Bl it iR

A B TWD97 A 42 (mm)

EEY XER | YER Dso Dss D7 Dos Dinx
1 329461 | 2710028 1342 241 365 425 453
2 327789 | 2710938 38 145 413 323 405
3 328138 | 2710078 19 184 30 275 402
4 328779 | 2709215 7 205 634 425 420
5 329280 | 2708393 54 16.5 384 185 310
6 329239 | 2708092 11.5 305 55 198 365
) 328991 ([ 2706957 40 135 192 398 420
8 327742 | 2706918 11 28 56 295 373
9 327357 | 2707010 42 115 235 425 455
10 326836 | 2706923 485 92 154 375 475
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S k2 BHAHTHE ML %

% 3-14 B GH 2V E

F FEERE ASTM

£ Bé 415 § L TYLER (3 3)

& 5 L% (mm) & 5L 3t & (mm)
3 6.35 3 6.68
3.5 5.66 3.5 5.613
4 4.76 4 4.699
5 4 5 3.962
6 3.36 6 3.327
7 2.83 7 2.794
8 2.38 8 2.362
10 2 9 1.981
12 1.68 10 1.651
14 1.41 12 1.397
16 1.19 14 1.168
18 1 16 0.991
20 0.84 20 0.833
25 0.71 24 0.701
30 0.59 28 0.589
35 0.5 32 0.495
40 0.42 35 0.417
45 0.35 42 0.351
50 0.297 48 0.295
60 0.25 60 0.246
70 0.21 65 0.208
80 0.177 80 0.175
100 0.149 100 0.147
120 0.125 115 0.124
140 0.105 150 0.104
170 0.088 170 0.088
200 0.074 200 0.074
230 0.062 250 0.061
270 0.053 270 0.053
325 0.044 325 0.043
400 0.037 400 0.037
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ASTM D421
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3/4 (19.0) 1000
1(25.4) 2000
11/2 (38.1) 3000
2 (50.8) 4000
3(76.2) 5000
CNS 488 A3007
12 & /:(12.5) 2000
3/4 (19.0) 3000
1 (25.4) 4000
11/2 (38.1) 5000
2 (50.8) 8000
2 1/2 (63.0) 12000
3(76.2) 18000

FA KR RRAT 20080 TR AFAAEEST S (X %),
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Ay %% Bunte 2 Abt *% 2001 # 2z 4R 2 T Sampling
Surface and Subsurface Particle-Size Distributions in Wadable Gravel- and
Cobble-Bed Streams for Analyses in Sediment Transport, Hydraulics, and
Streambed Monitoring ; — 3 # #74% » P R BAULA F L TR LIRD
i f& (Positively Skewed) > F]p* € B ¥AEF A4 F > @ Al KEA
* € the i m@ £ 2 F) (finer gravel and sand) %4 > H e s e o ) &
" Em 3 (finerparticle) 2 FE+ IR+ o @ & B As» ¥ iy H.d 3

LAMBERSIITZES BN 2R EEREE S 30 % 2

50 % 3z (B 3-4)° F|# > Bunte % Abt 2Z:k f A 705 A F 2 i

G BEET R AR A AR TR RRERE R - F A

“ o Churchetal. (1987) #£:& % # * ¥JZ 5 Doy < 32mmpF > B~ &

F R 0.1% 0 Dy S 64mmpF > 42 € 3 1% 0 Dy <
128 mmps » B4 & £ -] * 5% (Bl 3-5) -

B3R EP PR TAEPN F L RPN TR AR g0
REREL KRG RATALCERTIP NG T AN AT R

R EE A KIERE P R R E R E e AR 0T

e

EH o LN H N AP R BRI ERE 315
Febgpis s REIBEAEFREF ¥ 243 Bunte&Abt 2
EEOWREPN FELAFTFER AP ETRB L EREE LT # EER
B 4o & RN B PRSP R Tk 17 Sk
FERPARFESE G - PR BT RS R
d AN PR N i (TEF RIEUE RYOETL R S E

Fowot bl BHAE L 3-15 T .
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109 & & 4 RHE3 7) K 3 0O M R & R g

mode mode
=median median
=mean

coarse fine coarse coarse fine
Symmetrical Positively skewed towards a Negatively skewed to towards a

tail of high or positive values tail of low or negative values

i.e., towards fine particles i.e., towards coarse particles

Bl 34 FEAF T HEAFTE § BEAF I MR (Bunte & Abt >

2001)
Percentage \umplc mass contained
in one D, particle:
0.01% 0.1% 1% 10%
10000 /// / /
1000 +
=)
=
A 100 +
()
=
Qo
Q.
£ 10+
©
)]
1
0.1

4 8 16 32 64 128 256 512
5.6 11.3 22.6 453 90.5 181 362 724

Dy OF Dy 7 particle size (mm)

Bl 3-55 i€ EM % (Bunte & Abt, 2001)
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B kS RFAAFTHEIMES Z

= BREAFTHF T
SERMAFAR T ESHEREE R kR E RN UE SRR
AT SR R ARN G2 AH g Fpd P RS F R
RARL o fep SR MG E B0 Yen(2002) & P &
FEFLEH AU R AR (dy) R E Bnidded 3-16 477
EHRFA AP RETHRE A6 AL fIT & 3-16 2 5% 2
FoTTHRAE BaE o SFTREKZFE IR FRE

i“@%ﬁfﬁb’%%i e o

&

2R RS e 2 SR S s ook S D045 A
10%#7¥H ki = <t > @ D604 i | A 4t 5 60% 7 p jz *

< ¥ ¥ %393 ¥k (Coefficient of uniformity) 4-

FC, M 1~4 pFi393 33 (Uniform soil); C, > 5~8 FF 4
Befedd 2. 1 3 (Graded soil); Gy~ »T g E3F 9 pF 5 & fie 452 13K
(Well-graded soil) °

TPk EHIP FRTAE KR PRI L FERY S
# | -~ Bunte &Abt(2001) H#F3E2 ~ Yen (200) #74 &2 55k 7 %
dapniag il ERP A T2 N A RUSd o 2 4 4~ % 5D10 -
D16 ~ D20 ~ D30 ~ D40 ~ D50 ~ D65 ~ D75 ~ D84 ~ D90 ~ D95 ~ Dmax -
DnE L= @i g @485, a)ﬁz%”f@ﬂé«#mﬂ Wor R EEAR
WiaE®ke 7 %D B FRE 2~ F FR R B (TWDYT
AE) S AR (FRICPEESdAe ki) P EER (T )R FH
B REFEBRPD (EV/P)E BRP R AL 317 7

T °



(CES RSN SR E SR E S ) o diky

% 3167 F iR &PF2 & P nEagHIN

By Jﬂz AT (dy) | @ =k /d, n=Cnxksl/6=%
Ackers&White (1973) dss 1.23 0.0431d35"/6
Stickler (1923) dso 3.3 0.0509d50"
Keulegan (1948) dso 1 0.0417d50'
Mayer&Peter (1948) dso 1 0.0417d50"°
Thompson & Campbell (1979) dso 2 0.0468d50"
Hammond et al. (1984) dso 6.6 0.0571d50"
Einstein & Barbarossa (1952) des 1 0.0417d65"¢
Irmay (1949) des 1.5 0.0446d65"/¢
Engelund & Hansen (1967) des 2 0.0468d65'
Lane & Carlson (1953) dss 3.2 0.0506d75"¢
Gladki (1979) dso 2.5 0.0468d80'/6
Leopold et al. (1964) ds4 3.9 0.0523d84'/6
Limerinos (1970) dss 2.8 0.0495d84'/6
Mahmood (1979) dss 5.1 0.0547d84/6
Hey, Bray (1979) dss 3.5 0.0514d84'/
Ikeda (1983) dgg 1.5 0.0446d84'
1/6
Colosimo et al. (1986) ds4 2 882(6);321“6
Whiting & Dietrich (1990) dss 2.95 0.0499d84'/6
Simons & Richardson (1966) dss 1 0.0417d85"¢
Kamphuis (1974) doo 2 0.0468d90'
Van Rijn (1982) doo 3 0.0501d90"/¢

AL %k ¢ Yen > 2002 » " Open channel flow resistance |

3-22




$Zh k) REAXTRI IR %

L 31TRAT#ER ()
e &mB M 0 NE FHEKE TWDI7 X TWDI7Y HREHE FHEEE(Fm) HTEM

B&HZEl HEM 2K8 KEH B&F 303675 2721752 HAME 2013 ESllo
B&HZE2 EHER 2KN KEH B&F 304242 2720962 EAME 2013 ESllo
WHE3 HEBR 2K KEH BHFZ 304542 2720267 ALK 2013 EX7B
MEIEE] HRE% RN R4 mEIE 327954 2710275 ALK 2013 ESilo
MRIEE? HEE% BEN R4 mEIDE 328658 2709298 ARALMIE 2013 ESlmac!
MRIEE3 HEE% RN R4 mEIDE 328322 2709870 ARALMIE 2013 ESlalc!
BRZ4 HER 25N FR4 BEIZE 329016 2706935 REMIE 2013 ESivlo

BRZES EHE® 5N R4 mEIZ 326762 2707008 REMIE 2013 ESimlo
BKE6 HEM BN B4 BKZE 311969 2725469 HEHMIK 2013 ESilo
BKET HER BN —E4 BKE 312761 2724868 FEMIE 2013 ESilo
[RENZES EE% &8 KE4 JEEE 313395 2731248 REMIE 2013 ESllo
[REZ9 EE% BEN B4 JBEUE 312058 2732418 REMIE 2013 ESllo

L3218 RTHEF Q)

HERE MEBH(E/B/H) D10 (mm) D16 (mm) D20 (mm) D30 (mm) D40 (mm)
(FEEFELZSEKEHIREXERTHEHE 20130911 139 2.09 2.56 413 5.77
(FEEELZSEKEHIREXERDHER 20130911 091 144 179 297 4.00
(FREILESEKREHARE X EAEAEH 20130911 1.54 2.34 2.88 4,95 7.38
(FEEELZSEKEHIREXERDHEH 20130911 1.28 1.78 211 347 5.24
(FREILESEKREHRE X EHEAEH 20130911 0.80 1.01 114 1.63 2.15
(FREILEEEKREHARE X EAEAEH 20130911 0.87 1.05 118 1.63 2.00
(
(
(
(
(
(

mRRILESEKERARAXERTHER 20130911 151 338 462 546 30.00
AARILESE KRR K E A RER 20130911 1.72 3.94 541 6.57 3245
RARILESE KRR K EAERER 20130911 0.82 115 137 2.29 3.72
mRRILESEKERARAXERTHER 20130911 1.00 1.44 174 297 430
AARILESE KRR K E A RER 20130911 143 221 273 473 759
FAARILESE KRR K E A RER 20130911 0.89 1.50 191 415 7.00

Al — A R R Ry

It BH I DB DM DB (EHS IEHE (ER (BRe (BH (BH

239 RTHE* Q)

D50 (mm) D65 (mm) D75 (mm) D84 (mm) D90 (mm) D95 (mm) Dmax (mm)  Dn (mm) F9#IE o
8.83 2554 4030 8082  107.84 20392  300.00 17.07 BENCHERKE
5.95 8.74 17.99 37.20 50.00 ~ 375.00  700.00 8.03 BENCHERKE
13.27 32.93 5832 19980 29412 44706  600.00 29.35 BENCHERKE
2763 12039 18620 23840 27321 43660  600.00 59.52 BENCHERKE
452 90.00 17795 22927 26349 43674  610.00 48.89 BENCHERKE
3.76 3154 14551 20764 249.05 42453  600.00 37.66 BENCHERKE
1313 90.00 14775 27373 35772 47886  600.00 55.20 BENCHERKE
1387  100.00 16796 29629 38184 49092  600.00 61.02 BENCHERKE
6.30 20.00 41.16 9742 13493 36747  600.00 16.79 BENCHERKE
792 2835 4904 11435 15789 37894  600.00 2048 BENCHERKE
18.15 7167 17345 24323 28975 44488  600.00 5252 BENCHERKE
14.92 5338 15555 29462 38734 49367  600.00 52.14 BENCHERKE
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R R APREE T E R LA A S RS F
IR EPRATALS S A RE UM 7 - Ko 50 F %R
LR AR PR R R R R L e S R A
TRLEFARM RSB KGR S AR AT L AT 2
R MR L C A S
Pk RIEFARFTHER TEBINEAL LR A
AFPELEETRFE et HETR FERT - QAT
& PDF f5S % o 2 48 B g #s L f B3 AT TR > F
MR R RR D WL E TFR FE ) o HHE TR

FOAPTERART RS A TR TR EGFE T L R API
N

11»

‘3836%*-

*‘W%

e

H

o
e

\

\

%
e

’FE ‘H‘Eﬂii"’ ‘} g‘ +H ’F-"’ :”\j:‘} g‘ I? Fi«%\ %%

H X 2
Brec TR E T B E B AL TR R
&

FITE AP R E S A4 TERAEH ) e ik

e

V)|
Vel

&

f$ @ 3T R
BAFHFREEEL ¥ L EFF T Al 4 ﬁgw@w
URERER S e S R S AR

?3”
2
=

SRR RE AR E L E o TR A R 5
EILFHE L F 2P e
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B 1R 8T RBARE 2 BB TR 15

- % 2 P/n“m.ln“%hijz }‘J'/”“fhjg'ﬁ?" /@Fi‘

FRRE - RR G HFA TR v BER S KAk
FfFF AR REZ BRAAER X FE AP F keI E

Ph-THREETHXESGREEI FocH G FEAT

N

~
g
Rld

PEEM G T s 2 Bin (BHE G0 1999) 0 — dkdm = 0 4 A B
WAL REEA R Y 0 S - ERERE2H REF LR
BoR o E A AR LA RN S - R AR RE S 25 4
i (two-phase flow) » H jipe B B B &b 3UE > T PRI ¥ TS B
MR Bk T GG B PREE (K2 EFELP2017)
CE
M2 EEE BANL ORI A3 62 2BRF | 6B B%

-

J RN ERAET IS FF AR IR E MRS ﬁ

R BFp 7 % Fr3engddBKA32R83 42 8F 2033 B
B ERBREAN 6T ISAERF e 2 B E IS AN (GHEGE
A 51992 ; Bl & 01999 ; R EE A 51987 X EE A > 2015;)
Daido, 1971; Iverson, 2014; McMillan et al., 2005; Nettleton et al., 2005;
Takahashi, 1977; -k 2 #&3F £ > 2017) o
MZFEADA 2012 #FLEE I FT TR Hig A0
A HRARfo? 305 2 7on (758 DF166 > B] 4-1) A j& R 5 n B g B4
A FrFE R BEIT Y R s Hg e 00 B e i 0 BUE
(FRZ 3% A 52012; £ 27%>2016)> d pL ¥ avd £ Fl ey @

/Ezﬁuééi’tﬂ‘iv%,,,ﬁ)"* L‘F’—l}./nlm_/”ﬂ!;—rrkﬁ—: %'iﬁ’igﬁ
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109 # & ~ R4 W T KRB HFFF T

T R ERERRIRFE LR KR 2 2018), c RPN IR

FLEnRPFERRhHER L CETI PINEREEE B

(10~12m) F @it » RRF# AV FPREFEF2 B0 o 3 LR FNE

HAFPITEH AR o H

B B
R BB B BT RS P R

B 4-1 % DF166 2 % /B4 %)
(https://246.swcb.gov.tw/Map/Index/0/ 7= %% DF166/* )
g ERB R E AT R ke 2 TR R
Bolwpwd poE gl 40 4
AR AN BRETFAAER o AFT L2018 £ 34K
FREBAR-fod 2 2 2 50 HOST BE 7 iz = HE

20 R ORcE A AR BB FE N ERE w0 £ %%'FJ RO i o



Bt 5 EOCBL R Y 4 %,ﬁ%é@%@ii
EORBRE o HT R B ARk 2
HOST # B4 32 Fing R o3 2t piuf

BR o

P A I
Bl 4-2 2 zinigingy A8 24 (TR XK D -kKikkh > 2018)
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100 & &+ RHE3 25 % 3 b M R 0 0P8R

d

e

i BN TR

STE-TE FIRTE LS8 T R

i HCRA 4 4R

Iﬂ'/.w‘/

= 4%

7 e

BRI B 2

B8R, H o

TR 2. A FE T ®

CER AR 4 RED B FRY

BEAER
BN
d ORI R IS

TR

Y
&5

2 IR S S "I‘4/\—r/”'3—'5‘_?:1‘I‘@\ ™~ 2 }i :I’B";I‘f/\‘I %/HLJ’EJ’IE“”E’
P icfeRd 7

FALRANTEA S L2

3]

# b

SRS S A o £ BT g ALl 4-3 4w o Y
BN R EER S BRI R R R R £
Hyper Kanako2D
v ¥
KA~ KEMEER 137 ~ AKCER (ESEAES
I |
!
QLS
I
| | | }
EhiEE WIERE HESERT BREMRT
I I I |
|
S B e > T AmER « ERRRT
I
| !
T ARRENEE TAMREESE

t2a
I%IZI aff

W 43 i=fcH2 2in i3
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2R T $RARE 2 BB HRA 1T

N
Hele

[ o SR S AR

2019 # 8 * 15 p >t @ #Rhizfotd 2 7 BRULN (35 DF126)
FAITANTEE R MG HH 144 2F 0 KR X240 2
» BRK60 ' TEE NS AT M3 F % 72,000 2
DR TEMAFLAELY IS0 2 > TRK 120 28 5 T FIRE
‘Q42?°jwﬂiﬁﬁﬁ—@%ﬁ%&gagj9ﬁﬁ%?WOQQ,—

Rz eldimagdy a8 B G- (B 44>
Fo4-DemptxEda s HAFERX S 225 38 0w AL
PorERARE (AR R R ESNEL 350 RA) 0 B L
FAZATIERPORBT AL PER T HRE G I RS

y Rt 16 P FRE RZRE E L I AES > A 54 &

/7:.\_ st ;.tl‘ :i ].— o

’ Legend 5
DSM (m) 122751 A
- 12075 W0 280.58 150 300m

3 174.13 ©8 334.26
N', 2

B 4-4 3 FFri=FoR 2 Z-,m‘,‘;i’f: TR
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109 # A& % RHcd #) R i LH K& GG

% 4-1 3 7 BAGER (D126) P i

Th Sh e R ENE 350 mm
f o DF126) "
B 2 R (o A 3 5=t
FRAL z R MRITIE B 3 39 B
Hz i= frit ¥ 4 v
M R POEE S @ ff 3 3% § 4 72,000 m?
B K %]+ =30 & BHELE =8cm
12 R A - e R R % Ny Z = LN
TR TE I i TR T i S
&R FEEEBTAEIR)
B VANE R N . .
3 b TR CEEREF Eﬁ"r‘tﬁ_ 10 mm/hr
L AR E 225 mm

(Z)F L ®"E

* 7 3 11 HyperKanako2D #r#t > ## 8 5 £ & 5 + 7
(HydroDEM) 2 ;% inghi=% > MBfad Fing 4 2 nd 2 i f o
BEARHTHZ RSB ATHOE B BT E 2 Sk
EEBEY O AFEFH U T HES T DEM) - F2a £ F
ﬁ\i%ﬁ&ﬁ%&ﬁ\fﬁéﬁéﬁ%ﬂ‘i%ﬁ%ﬁﬁﬁﬁﬁw
ALl e T R0 2P SRR BE AF LA
T 1t EciEg AP Es LT UAV 2 W2 #iE 4 5 73] (SDM) >
Fl* GIS gl v A0 A RS g2 B A 5
TLEE R R Y RIERR D B LF AL I RSB
FEREAERERERR 2 PERESR R RRE TR R

. R SR VAR PR =13
T4 E /nw_fz‘/m%.hli;l_ °
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P

rF 3R T RBARE BB R A 1T

-

By R B2 R BB 45 9
821 2 » TIaB R 5 33.5 B0 R U H LM AL HIE T

R ERERERS ﬁ‘—:«

~

HHSFL FHAREY344 R 0 3 L nindBaE X 159 B > 3t E A
ET PRI MAE RN 105 B THMER 39 R (B 4-6)0 34T
Vot TORAEEER 108 £ 2 109 £ F B M TR K T 2 E R
BLix % 4o T @ 452801 % BE2 o 0 H A5G 2% 4o 4-70 ¥

TR
Fa gk (C0I410) 2 ¢ % & £k (COH950) &5 F 22 & & T4l
LA Rk A R R Y 345

o)

i d i ?]% /HLfr’-ﬁ)&&F"T‘ 4 K—‘ v Hi‘ Luy_/n“‘-é'3 AFT G

HO10 A 450 A F R AT
mm/10minkba # & £ 261 5 0 ¢ Fa Frbbo< FAHA Y
38 mm/10min # % f¢ & £iE 274 3k (B 4-8~ B 4-9) 0 &t 7 int

xRz E ORI AR St aNR A A TR A kY AT

i Iy N
«]I'H_ T % /H“j’EL_ °

-
-

|:l Simulation Domain
i-— Debris Deposition Zone
it Debris Flow Catchment
108 Debris Flow Influer
109 Debris Flow Influer

A Overflow location 1

- ~
‘‘‘‘‘‘‘‘‘‘‘

4 Overflow location 2

) —m—
-
-

-

............ = | ! A Overflow location 3

0 60 120 m

W 4573 %2 B HEERT L F
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109 # B ~ 02 7y X T Bt K E R & el A g
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100 & &+ RHE3 25 % 3 b M R 0 0P8R

() 2 FinBcE ;N 2 K 2

*F 7 & * Hyper Kanako 2D 2 % /n= f# f ficie #1558 (7 ¢
= izqekt 2 7R ¥ 2 f05  Hyper Kanako2D #05% ik 45 7 48 < &
Takahashi #$ % A 2. 324 % E @ = (Takahashi and Kuang, 1986;
Takahashi and Nakagawa, 1991; Takahashi etal.,2001) - H 32345 = fg ;¢
FrRF BRE - FARE  ZHERBERE ARTRY S A8
Fei-M2 82 IRHBEEHS  FTREFSRT R F A
ﬁiﬁﬂ gl

Hyper Kanoko 2D %%'E’ RfR-RIFE SR R B AR KR 0

—~ \
\\\?{r

(Nakatani et al., 2008) » 12 f§ i 2532 % % #cig

e 2 sufpiEAr 2 pUn AR R 2 ) # 8 AN

(X #h2 Y fih) ~ 3= A58 0 3 4230 0TE ] 2 AT

dh ouh ovh
E + E + E = ST (1)

dCh dChu dChv
o + ™ + 3y =S:C, (2)
N
at+u6x+v6y_ 3)
v, 9 %__ OH Iy (4
6t+uax+v6y_ ady ph()
_5 C*—Cg
%6 —0 if C<Co NSy >0)5tT % ¢ 4 )
oz r ¢
ot if C>Co AST<O:%=&wa%

*

F3MAEIG)? chakiF~uiz XPwzmid v vi Y w20
BACRI P MBER za RARBAEtZFERF ~C a2 FinE A
R %84 k& (sediment concentration by volume in the movable bed layer)

Coo = T 7k B (equilibrium sediment concentration)~ g = & 4 4ci& & ~
H=h+zz kiZ -pi iM% R ~Srs RBLEFER ~1,5 1,4 Y 5

X2 Y b2t ~ 8, i hlics 0,5 i A Al q



P EOREL T E L LS 3% = LAy

L

o E o~ dE Rk o
A 3 &t Hyper Kanako 2D #i##4 o 2 2 - 8 * 2011
# L% DEM 2 Im*1m # AR T4y #iknwa,, @24 g2
Al DSM 2 0.1m*0.1m #AK 2, FHE 2532 5
Y R T HEET R AR Im* Im B ERERESY S
39,204 B o Bt PFER g3 ZER OB AR R R 0 Tl £
LU TRRATE ;p_,aﬂ,,kl }ﬁﬁxf% }\35%])\ k= F.ﬁ”\ﬁu » H o} t»g; K ,ﬁgt]
821 2B » % H-F 2% A 53 B %) 35mm/hr v 355N B F) ¢ 25 S L L
FooAEORELE (2017) XA 0850 R E X 0.7mYs o da i 2
F vk B R 41* Takahashi et al. (2001) T =k & =835 3 70
JER (74 6) ¥ %% Natakanietal. (2016)z i85 238 (30 7)» H
F R E N A 22mYs (B 4-10) 0 ARG T S8

B TArdk 42577 o

ptan
(o—p)(tangp—tanh)

(7)

(6)

Cd=

Qsp =

25
| ——— Total flow
R R N R T S R S A N W . Y T 5 25 Sediment discharge
=) =
=
S5 —
<P]
8.[) -
<
= 1 —
o2
[7¢]
Q —
0.5 —
0 TTT—Iiwl[Il[lll?[l}llI|T|IWI{]|[|~TTT"—F
0 100 200 300 400 500 600 700 800 900 10001100 1200 1300 1400 1500 1600 1700 1800 1900

Time (s)

W 4-10 * A g F R g
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100 & &+ RHE3 25 % 3 b M R 0 0P8R

£ 42 2 R ECRER ik

Case Overflow Point Topographic
Run 1 Location 1 DEM (Im*1m)
Run 2 Location 2 DEM (1m*1m)
Run 3 Location 3 DEM (Im*1m)
Run4 Location 3 DEM+DSM
(Im*1m)

Model parameters

coefficient of erosion

mass density of fluid, p | 1000 0.0007
rate, 0,
mass den§ity of bed 2650 coefficient of deposition 0.05
material, p; rate, 0,4

concentration of movable
bed, C,
acceleration of gravity, g | 9.81 | Diameter of material, d | 0.001

0.65 | Manning's coefficient,n| 0.03

Concentration, C 0.3

e

%%Ef HyperKanako2D %t 7 [ 2 7 iiiF im BLiE (7 ikt > fie & IR
FALETH2 (T TEERE TR T pF L LB RIH R
BoffiR o d 3t TR PR A B T S H R R N A 7
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2017/1/15 | 10:00:25 145.38 139.62 -3.96 138.44 -4.77 142.00 -2.32
2017/2/8 | 10:00:25 141.62 139.10 -1.78 138.17 -2.44 141.09 -0.37
2017/3/4 | 10:00:24 136.03 134.78 -0.92 134.39 -1.21 141.12 3.74

2017/4/11 | 21:52:25 139.62 138.38 -0.89 135.82 -2.72 138.94 -0.49
2017/5/5 | 21:52:26 149.82 145.59 -2.82 142.80 -4.69 146.00 -2.55

2017/6/10 | 21:52:28 149.55 144.07 -3.66 141.31 -5.51 145.02 -3.03

2017/7/16 | 21:52:30 149.8 144.89 -3.28 142.02 -5.20 145.47 -2.89
2017/8/9 | 21:52:31 149.87 142.95 -4.62 139.90 -6.65 143.68 -4.13

2017/9/14 | 21:52:33 149.85 144.33 -3.68 141.73 -5.42 145.53 -2.88
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2017/12/7 | 21:52:32 137.34 135.98 -0.99 133.69 -2.66 136.33 -0.73

T n 144.56 140.97 2.45 138.74 3.97 142.45 11.40
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. o ko KA E GEE#& fz 5% GEE# fz 205F Matlab%ﬁ X
sentinel-13 £ & ik s s e e e o o e
, FoorEokE | REFREM |FFLAE (| KEEF LT |FLE (| T kWEAE [FLE %)
#ﬂ%ﬁﬁ& N S I S I S e 3
- R P (B2 2% (32> =R) (13 2)
2017/1/15 | 10:00:25 2488.90 2194.13 -11.84 2177.13 -12.53 2263.16 -9.07
2017/2/8 | 10:00:25 2011.84 1742.70 -13.38 1710.66 -14.97 1802.27 -10.42
2017/3/4 | 10:00:24 1410.86 1158.23 -17.91 1150.46 -18.46 1306.84 -7.37
2017/4/11 | 21:52:25 1783.37 1510.48 -15.30 1511.09 -15.27 1622.09 -9.04
2017/5/5 | 21:52:26 3120.23 2830.05 -9.30 2883.16 -7.60 2868.08 -8.08
2017/6/10 | 21:52:28 3079.83 2765.31 -10.21 2756.08 -10.51 2784.97 -9.57
2017/7/16 | 21:52:30 3116.79 2804.38 -10.02 2799.33 -10.19 2840.78 -8.86
2017/8/9 | 21:52:31 3126.96 2796.90 -10.56 2851.66 -8.80 2822.62 -9.73
2017/9/14 | 21:52:33 3124.87 2836.86 -9.22 2887.05 -7.61 2862.34 -8.40
2017/10/8 | 21:52:33 2605.96 2332.49 -10.49 2369.44 -9.08 2412.80 -7.41
2017/11/13 | 21:52:33 1782.81 1512.15 -15.18 1496.26 -16.07 1630.52 -8.54
201°7/12/7 | 21:52:32 1540.30 1253.68 -18.61 1248.53 -18.94 1351.34 -12.27
T iaiE 2432.73 2144.78 -12.67 2153.40 -12.50 2213.99 -9.06
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% 4-6 P4P Pro2 Lt ¥ =~

#ETE
£8 (FR#2H) 1388 ¢
BhiE 350 mm
] EH s 06 m/s
L L b2
Bt b Hid R L f 15 /s
B X TSR S A ws

iy 13 m/s

BoA kT AR

FEd 5 T2 km/h

Z Bt 58 km/h

s 50 km/h

Eﬁvﬁ‘:~ .

—o h-

Z Ag hoss

G by N 25

Bk g AR

Ed 5 1 2507/s

A 11507 /s

BrAfANE R 6000 m
B FORE R i# 10 m/s
B AR %30 & 48
1 IFHRBIE AR 0°Cx 40°C
ik T e GPS/GLONASS ##-
e +0.1 m ((#ﬁﬁf ifiﬂzf'l T'FB??))
. T +0.5 m (GPS = =1 ¥ 1 i¥pF
OPS B 2 A e +0.3 m (ARF 2= ¥ 1 ivpF)
+1.5 m (GPS = =1 % 1 i¥pF)
il
L s 1 &~ CMOS
22 S 3 i 2000 §
. FOV 84° 8.8 mm/24 mm (35 mm #& 3¢ & »%)
o /2.8 - /11 F pdE (HEEHE 1IN - £5:%)
S0 %2:‘ '1 100 - 3200 ('El é,%) .: 100 - 6400 (i‘z‘r%,)
et 1100 - 3200 (p#) ;100 - 12800 (+#)
W R 8 - 1/2000 s
TR R 8 - 1/8000 s
Z

S W
i% T8 P

3—th (iRFro B if o i)

R R e =907 32 +30°
B g 907 /s
&R R +0. 02°
.?J_'l‘},a'fr',, 2
Rt B e F 0.2 -Tn
FOV KT 707 0 LB £10°
P& AE ¥ 10 Hz

4-24




% 4-7 MAVIC Pro . %~

# 7
? 1 H83mm x W83mm x L198mm
hiE 335 mm
TR (gRP2E)MTMg(Fe g2 oEY) T3 g (2 72 0Fikl)
B AR o C 5 m/s
Bk TR 3 m/s
Bk T HFRAE 65 km/h (RE&H5% > & T 6 T & b TR )
B RITANB AR 5000 m
B TR 30 45 (&R EB 25 km/h 3 &i7)
AR RRERE 2T~ 48 (&R %RE)
TR E FOC
g Al A2 15 km (& Bk 335 )
1 FRBEER 0°Cz 40°C
fFh Tifrle GPS/GLONASS # 4
25
=901 +30°
VI b i [
R 072 907 (4dp 2 Bap s )
FEE kA 3-h (¥ KR 0 k)

i

- WP 1/2.3 &=~ CMOS; 3 »xijk 1235 & (i ifFk 1271 §)

FOV 78.8° 26 mm (35 mm #::% %»x) /2.2

HWEEL 0.5 m3 &SR w8, 5%
25 1100 - 3200
IS0 # ¥l
B 1100 - 1600
3R 8s —-1/8000 #)
R 4000x3000
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Y DRV 2 /E TR A
B ol BRAERETRY
ik k5L GPS+GLONASS
iR R <10 = =% > 95% ~ RMS ~ Typical ~ & S/A F 3™ ~ E 2 >
B H Al AM O A EMEIR
BT 2.6 71%2¢ TFT % & ¥ % 5 160x240 #?
P Y o micro SD iz fa+
Bk i IPXTCR™ - 28 > 30 480 B 7K)
P TR -20°C ~70°C
FlpL 230g (z =#)
<) 6.1 x 16.0 x 3. 6cm
4 ER 516 )} pF (3 % 50%2 % » B ECGPS)2 3 3 5w
PERET TR 8 GB
B e miniUSB
A 2.4Ghz ANT+ / &7 4.0
BOAEE LA LS ,§‘< Fe(TWD6T) ~ WGSBA(TWDIT) ~ WGST2 ~ & *  f {7 TE G LE
mc ~ N\ Al N N r 4oy kA /’?:3., >
g cHZRAT EE U'EMQL‘/EUPS MGRS 1 2 & * % p {7 & &
o) P eBrFEFRTF R
SRUBE [ SRR/ 5,000 BrixEk / 200 iEssm / 10,000 %oy gk
ek 200 E Fpr e b
% 4-9 e-GNSS R6 # # #L 321444 35 ~
Code m#g £ » GPS = i
kT +0.25 m + 1 ppm RMS
o +0.50 m + 1 ppm RMS
WAAS % & = =4 & - 4% < 5 m 3DRMS
g ok # 8 GPS R £
kT +5 mm + 0.5 ppm RMS
Sk +5 m + 1 ppm RMS
a8 PO
k2 +10 mm + 1 ppm RMS
Sk +20 m + 1 ppm RMS
A7 b v pERY -4 <25 - 30
At SR L e - 42 > 99, 9%
FL A8
t <+ (WxH) 19cm x 11.5cm & 45 2 %
¥ 1.35 kg
il % [PXT k&% 7 &rkT In
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% 4-10 Deeper Smart Sonar PRO # # #E 3L 14 5% 3% ~

Material ABS

Compatibility From 10S 12 and Android 5 to the
latest 10S and Android devices

Sonar Type Dual beam Frequency (Beam cone)
290 kHz (15°)/90 kHz (55°)

Depth Range Max 260ft (80m) / Min 2ft (0.5m)

Sonar Scan rate

Up to 15 scans per second

Temperature sensor

Water surface temperature sensor

Temperature Units

Celsius / Fahrenheit

Operating Temperature

-20°C t040 C /-4°F to 104°F

GPS positioning L1 48 channel GPS receiver, high
3m@50% accuracy
Internal Battery Lithium Polymer, 3.7V

Rechargeable, 850mAh

Connection Type

Wireless Wi-Fi connection

Connection Range

Up to 330ft (100m). Depends on

the OS and smartphone model
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Result of serctdangulation of Block 1 (2000-Mow-0R (925111 2

233 photods), 0 control point(s), O user tie point(s), georeferenced

General Photos Baint clonds Surveys Additional data 3D view

Important notice on photogroups: For optimal precision and pedimuance, please check that your input data fulfill these conditions,

WAoo, v B Boperitecs., | | |l Removeshons | |vie Seidownswnpling,, | ¥ Chekimae fles.. | |\ Fuport positons.,
Photogroup Status Mo. of photos Main component Camera Sensorsize. Focallength 35 mmeq.

Photogroup1 @ 233 photo(s) 2331‘2339h0t9{5} DIFC2200  616mm 503771 mm 294411 mm
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Spatial Reference System (SRS)

Spetil efecence systemo: | TWDOT / Th2 aone 121 (FESG 3436) <

Region of interest

Beounding b

¥ (metes): min 239021 000000 max 239776000000
Y (et} min 2636735 000000 max 2637127000000
7 {metes): min 625 000000 e | 634000000
Diimensions: 555 meters ¥ 3% meters ¥ 69 meters

Resetbounds.,  [¥

Tiling
T | Adaptively subdivide reconstmction into boyes

Node: " o meet target RAM nsage,

Cptions

Target RAM unsage 0| GB

Diizcard emnpty tiles
Overniew
The tiling contains 2 tile(s)

Expected marimum BAM usage fora ob: 16 GB
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Generl  Spatlfmmewok  Reoostucionconstoints  Reference 3D model  Processing sefings

Presettpe. Definll |

Selection of matching pairs

Photos used for geormetry |

Crenmaehis precision | Exetra precision, larger file size (tolerance of 0.5 pixel in inpot ghotos)
Hele-filling v

et simplficition =

Coler equalization Tmode | Aty the color equalization compnied during Aerotriangulation,
Untezrhored regions wpesentition %Mﬂﬁ%ﬁm 3 Unteartured rEgloms color: |!

Temture sonice pricrity Sl

Resoltion lirnit (rnetes) 0| Clampesolotion if finer than the sperified limit
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Feasibility Study of the Application of Google Earth
Engine to Assist the Assessment of Landslide Dam-
break

Pei-Hsin Pai ' Chia-Hsing Lin "2 Chen-Yu Chen!"

ABSTRACT Past studies present about 50% of the landslide dams broke within ten days
because of the unstable materials of the dam composition. The landslide dam-break cause
deaths and property loss in downstream areas. Therefore, how to assess the possibility of dam-
break within the limited time is an issue for disaster prevention works. Due to the location of
the dam-break lake on upstream watershed is difficult to predict and survey, the water storage
is hard to detect. In order to conduct an efficient dam stability assessment when a disaster
occurs, this study attempts to apply the Google Earth Engine (GEE) platform to provide multi-
period radar images of sentinel-1 for use with existing DEM to estimate the relationship between
the storage depth, area and volume of the dam-break lake (Elevation-Area-Volume Curve, EAV
Curve). By the EAV curve and the multi-period data of radar images, this study calculate the
upstream in-flow. With the dam stability index (DBI), the following results provide preliminary
risk analysis and decision-making. This study initially evaluate the storage capacity of reservoir
water. In addition, the estimated results are compared the actual measurement data provided
by the Water Resources Agency and further verify the feasibility of this method. The feasibility
study is a reference as the basis for initial hazard analysis and decision-making to achieve the
purpose of disaster reduction.

Key Words: Open satellite data, water body interpretation, GEE application, multi-temporal imagery,

disaster prevention and mitigation strategies
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Evaluating the diffusion of benefits between electronic file
and videos in soil and water conservation related

researches.

Yung-Chiau Lin""  Chen-Yu Chen®? Bai-Yi Kao®

ABSTRACT. With the vigorous development of new media, influential people and knowledge
have shifted from newspapers, magazines and TV stations to various streaming services. As
academic research with a considerable knowledge background threshold, new media is a
convenient platform to circulate, display academic achievements and reduce knowledge gaps
in the generation of civic education and government information disclosure. However, there is
still a lack of research on the diffusion effects of soil and water conservation research in new
media. This study analyzes the traffic and the number of views of the YouTube channel operated
by the Research and Development Technology Team, Soil and Water Soil Conservation Bureau.
This research compares the click-through rate of the electronic study file with t-test. The results
show that the video has a higher click-through rate than the electronic file. Due to the influence
of the computing mechanism, YouTube will repeatedly recommend videos with similar themes
to increase the exposure of academic videos. Although this study did not consider the
interactive effects of videos and electronic files, the results presents some trends of academic
diffusion benefits which could be provided for academic publications in the future.

Key Words: Research and Development Technology Team, Innovative research project, YouTube.
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Apply the H.O.S.T Map to Assist the Location of
Debris Flow Overflow Point Delineation

Chia-Hsing Lin"?" Chen-Yu Chen!" Wan-Yu Chan

ABSTRACT The delineation process of debris flows influence zone is done by estimating
the location of overflow point, runout volume of debris flow, runout distance of debris flow,
debris flow fan area at an angle of 105 degrees, and cooperate with transportation end edge
zone of riverbed slope of 2 degree and maximum deposition depth and field data to modify
the influence zone. The location of the overflow point is determined by the experience and
subjective consciousness of the investigator and the result is quite different by person. This
study takes 2018 Renhe Village debris flow event as an example applied the H.O.S.T. Map
and two-dimensional numerical model to choose the overflow point location and discuss
the variations that cause different changes in the influence zone. The result showed that
varying the overflow point will affect the deposition area and depth. The H.O.S.T. Map can
support the appropriated location of the overflow point chosen and the simulated result
compared well with debris flow event.

Key Words: Debris Flow Overflow Point, Debris Flow Influence Zone, HOST Map, Numerical
Simulation
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The Variations between Taiwan and Japan in Planning and
Designing of Artificial Fishway

Bai-Yi Kaol®  Chen-Yu Chen(!  Chia-Hsing Ling!! [l
Abstract Under the condition of steep topographic, fragile geology and climate change effects resulted in
slopeland disasters frequently occurred in Taiwan. The administration often used the treatments such as ground sill
and check dam for the control engineering work. However, such transverse (inline) structures result in large height
discrepancy and blockage of longitudinal pass way, which is difficult for fish spawning migration. Therefore, the
special construction method, facilities, and design for fishway engineering work are needed. This study takes the
“Common Biological Passages for Soil and Water Conservation Structures” of the Soil and Water Conservation
Bureau (SWCB Taiwan) and the "Guidelines for River Work for Fish to Easy Migration" by the Ministry of Land,
Infrastructure, Transport and Tourism of Japan (MLIT Japan) as an example to discuss the variance between Taiwan
and Japan. The result indicated that the fishway’s function focus on the jumping and swimming ability of fish in
Taiwan, while in Japan the River Work considers the environment of fish in his life history. The comparative result
is providing related authorization for planning and designing of fishway engineering work, improve the river habitats

conservation, and promote the biodiversity.

Keyword: Fishway, Migration behaviors, Soil and Water Conservation.
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Discussion and Visual Analysis of Research Trends in
the Field of Soil and Water Conservation

Yu-Po Lin ""I"  Chia-Hsing Lin["®2  Wan-Yu Chan [

ABSTRACT Soil and water conservation is an important subject of land conservation.
Over the years, all units have continuously invested resources and accumulated a large amount
of research and application data. However, due to the intensification of extreme climate changes
in recent years, compound disasters have become normal, and the relevant disaster scenarios are
not easy to estimate. It is difficult to conduct integrated analysis and strategic adjustment from
the perspective of cross-domain, long-term and cross-database research on a single subject. This
study uses the tools of VOSviewer and CiteSpace to conduct bibliometric analysis based on the
literature data of the Chinese Journal of Soil and Water Conservation from December 1971 to
June 2020, the results of projects commissioned by the Bureau of Soil and Water Conservation
over the years, and the Government Research Bulletin (GRB). Analyze trends in various periods
and present them visually. The results can provide a reference for water and soil conservation
strategy planning, and can also be used as a basis for application of knowledge map construction,
decision-making and prediction systems in the field of water and soil conservation.
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Case Study of the Debris Flow Disaster and Influence Zone Simulation in Renhe

Village, Taiwan

Chia-Hsing Lin (#£Z28H), Jyun-Wei Chen(ffit54f), Kuo-Wei Chen([#[Ef/z;), Chen-Yu C
hen(FRART)
Soil and Water Conservation Bureau, Taiwan (527K - {F)

1. INTRODUCTION

On 16 Aug, 2019, a debris flow occurred at 5:40 AM and rush into downstream village in Nantou
County and caused 5 residential house and 2 bridges were destroyed. The in-situ survey showed that the
amount of deposited sediment was estimated 45,000 m3. A two-dimensional debris flow model based on
the constitutive equation derived from energy conservation and is suitable for debris flow and sediment
laden flow was applied. To analyze the debris flow disaster and influence zone, this study uses the digital
elevation model (DEM, Fig. 1) prior to the event was set as initial topographic data and field investigation
data and the posterior DSM (Fig. 1) was produced by UAYV aerial-photo to verified the simulation result.
The numerical model can estimate the characteristics of debris flow hazard zone, flow velocity, and
deposition depth. The simulated result can provide public agencies with necessary information for

disaster prevention and mitigation plan

() ©1227.51
- 2075 280,88

x
Legend
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Fig. 1 Location of the study area: (left) Digital Elevation Model, (right) Aerial-photo and Digital Surface Model.

2. MATERIALS AND METHOD

(1) Site condition

The debris flow occurred in the early morning at 5:40 AM (August 16, 2019) and the precipitation
was accumulated up to 274 mm (ZhongLiao Rain Gauge, COH950) and 261 mm (MingJian Rain Gauge,
C0I410) over two days. The landslide area was 1.44 ha with 240 m in length, 60 m width, and about 5 m
depth in averaged. The amount of landslide volume was estimated 72,000 m®. The debris flow formed a
deposition zone of 150 m long, 120 m width, and averaged deposition depth 4 m in downstream village.
To analyze the debris flow influence zone, this study uses the digital elevation model (DEM, resolution
1 m x 1 m) and high-resolution digital surface model (resolution 0.1 m x 0.1 m) data derived by UAV-

photo.
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Fig. 2 Rainfall hydrograph: (left) MingJian Rain Gauge, (right) ZhongLiao Rain Gauge.

(1) Scenario of debris flow simulation

This study applied the Hyper KANAKO 2D system for debris flow disaster simulation with consider the narrow notch effect.
The Hyper KANAKO model can be divided into three steps to setup debris flow numerical simulations. The geometry data
was obtained from digital elevation model and convert into a gridded mesh format with considering altitude, river width,
movable bed, and Sabo dam condition. The boundary condition is supplied hydrograph and sediment concentration at
upstream. Once the simulation was complete, the model estimated result including flow depth, riverbed variation, and
discharge of flow and sediment. The results can be viewed within QGIS for debris flow deposition thickness, flow depth,

maximum value, and fluid force.

Table 1 Parameters of the simulation

Water
Case Deposition supply Model parameter
Number location discharge
Q, (m%/s) n d C
Run1 Location 1 10 0.03 | 0.001 | 0.2
1 Simulation Domain ”
Debris deposition zone Run 2 Location 2 10 0.03 | 0.001 | 0.2
) o | Dchr\s‘ fjlnw 1
Fe— Run3 | Location 3 10 0.03 | 0.001 | 0.2
A Deposition location 3
0 50 100m Q,: Peak discharge; d: Diameter of material(m);
—
Note C: Concentration (-); n: Manning's roughness
coefficient (s/m%/?)

Fig. 3 Study map of the simulation domain
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The simulation has been made consider the different particle size and debris flow started to deposit
location. Based on the field survey data, the simulation domain could be identified as Fig. 3. The
parameters used in the model were listed in Table 1, the mesh size is 1 m x 1 m and the number of grid
point is 39204. The hydrograph of the discharge could be estimated by the rational formula and imposed
as the upstream boundary condition for debris flow influence analysis.

1. RESULTS AND DISCUSSIONS

The result of the simulation indicates that deposition fan is observed in the outlet of debris flow
potential creek. The maximum deposition thickness is near the narrow notch of the creek is about 9 m and
in the village is 5 m. The result showed that the different deposition location affects the debris flow
transport and deposition formation. The debris flow started to deposit upstream and near the narrow notch
didn’t fit the field survey results and just near the downstream narrow notch fits well. In case Run 1, the
deposition occurred above the narrow notch, the sediment trap mostly upstream of the notch. In case Run
2, the deposition occurred just about the narrow notch, the sediment trap evenly upstream and downstream
of the notch. In case Run 3, the deposition occurred just downstream the narrow notch, the sediment
transport along the creek and into the village (Fig. 4).

2. CONCLUSIONS

Hyper KANAKO 2D has a graphic-user-interface combined with QGIS for debris flow disaster
analysis and it can easily setup the model to estimate impact of a potential debris flow creek. In this
preliminary study, the simulating of deposited area, depth, flow velocity, and outflow were calculated.
The result indicates that the narrow notch affects the debris flow deposition zone. Through this case study,
the debris flow impact simulation depends on the detail field survey and also need to consider the effect
of narrow notch and house. The simulation results can support necessary information for officials to
planning evacuation plan.

¥ Contour! Contour!
= Dcbis F R Dcbris ¥

L] ]
Run 2 e Rin3

3 - - o sug - o

Fig. 4 The Hyper KANAKO simulation results: (up-left) Run 1, (up-right) Run 2, (down-left) Run 3, (down-right)
Run 4
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