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Development of Simplified Debris-flow Model (SDF-

model) and its GUI interface

Abstract

Numerical model of debris flow is crucial tool for disaster prevention
and response. The simplified debris flow model (SDF-model), has the
advantages of simple parameters requirements and fast simulation,
provides a useful tool for simulating the dynamic changes and affected
areas of debris flows. However, because SDF-model can only input
constant parameters temporally and incapable of simulating the rainfall-
run-off, sediment-water mixing, and dynamic change of sediment
concentration over time. Additionally, the lack of a graphical user interface
(GUI) in the model limits its applicability.

In this project, we aim to integrate the SDF-model with a rainfall-
infiltration model for improving dynamic of debris-flow. This integrated
model involves incorporating rainfall-runoff modeling, surface runoff
simulation, and modules for calculating volume concentration, yield stress,
and viscosity coefficient. By using this integrated model, we can simulate
the dynamic changes in rainfall-runoff and sediment concentration, yield
stress, and viscosity coefficient. Furthermore, we have demonstrated the
capability of SDFmodel from three events of debris flow disaster as the
basis for model calibration and verification. Finally, we developed a
standalone GUI for SDF-model, including interfaces for parameter input,

simulation result display, and result export.

Keywords: simplified debris flow model, rainfall-runoff, sediment

concentration, GUI
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(4] MATLAB App
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DEM | mssrc | Paramters | Simulation | output |
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DEM | mssrc | Paramters | Simustion | output | DEM | mssrc | Paramters | Simulation | output |
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| araw height {m] 10| | asd | |assign |
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DEM | mssc | Paremters | Simuistion | output |
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| araw height [m] -10 | assign |
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(4] MATLAB App
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SDFmodel (Simplified Debris-flow model)
| mssrc |Pa:am‘tem |Simlaim |uu1pul |
mssrc | D\Projecti2023SDFmodeNSDFmodel2\small_mssrc.bxt | (1oad_ms |

height[m] | 10| [ add |

25468

2.547

2.5472

2.5474

2.5476

25478

2548 -

25482

=108

25434

£

215 2155 2.16

2.165

217 2175
=102

W 3-27 H %% SDFmodel 3235 3 £/ &

[4] MATLAB App

(®) Debris flow {original)

WModel parameters
Kinematic viscosity [m2/s]

sediment H

SDFmodel (Simplified Debris-flow model)

() Debris flow 2 (with water and dynamic viscosity)

output_path | test01
0603 asl

Rainfall [mm/h]

hillslope roughness 0.

Rainfall_runofi  tznkmode

channel roughness  0.025

[4 MATLAB App

Rainfall [mm/h] :w

SDFmodel (Simplified Debris-flow model)

() Debris flow (original)
(®) Debris flow 2 (with water and dynamic viscosity)

Mode! parameters
Kinematic viscosity [m2/s]

sediment concentration [-]

10
10
110

S s
1 ean

Rainfall_unofl [tankmodel v
channel roughness [ 0.035
hillslope roughness

—
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%] MATLAB App

SDFmode! (Simplified Debris-flow model)

| DEM | mssc | Paramiers

un

<108
25468 1o

2547
25472
25474

> 25476
25478
2548

25482

25434

simuiation | output |

Mssrc (Time: 04h15m00s)

10

215 2155
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<10°

X | 4 MATLAB App

SDFmode! (Simplifid Debris-flow model)
|DEM | mssc | Pammters  Simuston | output |

un

=108 Mssrc (Time: 05h00m00s)

25468
2547
25472

25474

> 25476
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2548

25482
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215 2155 216 2165 217
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<10°

B 3-29 ¥ #5x SDFmodel 5.3t 8 7 4 &

output

[4] MATLAB App

| DEM | mssrc | Paramters

Reload |

SDFmodel (Simplified Debris-flow model)

Simulation

mssrc_00h12m00s.asc
mssrc_00h13m00s.asc

mssrc_00h14m00s.asc

mssrc_00h15m00s.asc
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mssrc_00h27m0s asc

output

output path | D:\Project\20235DFmodeNSDFmodel2\m

| Exporttotiff | | Export to kmi
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Land use CN
Land use type Landusel Landuse2

code A|lB|C|D
BT 1011 59| 70| 78| 81 |small grain Contoured
KA 102] 99| 99| 99| 99 |water
EELS 103/ 30| 58| 71| 78|meadow
B E g K 104| 59| 74| 82| 86|Farmsteads
RREhis 201| 36| 60| 73| 79(Wood Fair
RE 202| 36| 60| 73| 79(Wood Fair
Bb Fethie 20336/ 60| 73| 79|Wood Fair
ke 301| 98| 98| 98| 98 Driveway
AR 302| 98| 98| 98| 98 |Driveway
FE 303| 98 98| 98| 98|Driveway
o 304| 98| 98| 98| 98| Driveway
RT:] 401| 98| 98| 98| 98|Paved with cubes &storm
AR 402| 98| 98| 98| 98 |Paved with cubes &storm
ok 403/ 98|98 98| 98|-
KR V) 404| 72| 82| 87| 89|Dirt
O = 405| 98| 98| 98| 98|Roofs
PR R 406| 98| 98| 98| 98 |Driveway
A 407 -| - | -
BF 501(89( 92| 94| 95|Urban Commercial &business area
[ERES 502| 68| 79| 86| 89|Urban Poor condition 1/4 acre
1% 503| 81| 88| 91| 93 |urban Industrial
HisZar p 504| 68| 79| 86| 89|Urban Residential
FTRHs 601| 68| 79| 86| 89|Urban Poor condition 1/4 acre
L 602| 68| 79| 86| 89 |Urban Poor condition 1/4 acre
7R i 603| 68| 79| 86| 89|Urban Poor condition 1/4 acre
A€ ARG TR ¥ 604| 68| 79| 86| 89|Utban Poor condition 1/4 acre
SR 605| 68| 79| 86| 89|Urban Poor condition 1/4 acre
Tk B3R 3% 606| 68| 79| 86| 89|Urban Poor condition 1/4 acre
< L2k 701] 68| 79| 86| 89|Urban Poor condition 1/4 acre
) A2 702/ 39| 61| 74| 80|Urban Good condition

-1




R AR A -3 <) ) AR Wk 4

T * 801| 76| 85| 89| 91|Gravel

iz 802| 76| 85| 89| 91|Gravel

¥ 900| 72| 82| 87| 89|Dirt

BE X 902| 68| 79| 86| 89|Urban-open spaces Poor condition
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