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Soil Water Index Applied as a Debris Flow Warn-
ing-Reference Based on a Tank Model

Su-Chin Chen'

ABSTRACT

Chiao-Wen Tsai " Chen-Yu Chen!®

Mei-Chen Chen!?

A tank model is a conceptual model which simulates the moving behavior of wa-

ter in the soil layers, including runoff, infiltration and percolation. The water depths of three tanks,

representing surface, middle and deeper soil layers, respectively, were summed up as a soil water in-

dex (SWI). This study analyzes the debris flow cases in Eastern Taiwan based on the tank model and

the current warning threshold value for debris flow. Results showed SWI has a linear relationship

with the depth in the second tank, i.e. the soil moisture in the middle soil layer is closely related to the

occurrence of debris flow cases. In addition, debris flow occurred when SWI>107mm. This finding

can be used as a warning for debris flow in Eastern Taiwan.

Key Words : Tank model, soil water index, debris flow disaster, warning threshold value.
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Fig.1 Conceptual diagram of tank model
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Table 1 Parameters of Japanese tank model
i’dz%f L L, L; Ly a a as Ay b, b, b; ay
TErE 15 60 15 15 010 015 005 001 012 005 001 I'J‘I::)
KL 30440 60-75 15 15 010 015 005 001 012 008 001 =17 T
A FHE 30 75 5 15 010 015 005 001 012 004 001 g |m £ RL3
3
oA EIUGHE 15 40 15 010 015 005 001 012 004 001 = ; A
TR : TR 1=,
R=(H—L) x a L E—EEBHIUKE (mm) R 55— @ R (mm) & I ¢
R=(H—0) x & L FFR_JEHRKE (mm) Ryt B G (mm) S | m i
R=(H—L) x a L HREHIUKE (mm) Ryt B iE R (mm) = | L
R=(#—L) x a L F=RHTUKE (mm) Ryt E=FEHUE (mm) S e
F=H x b a PR BHLE Hy 55— K% (mm) b
B=H x b a B T JEHIREE H, © 157K (mm) B pag
F=H x bs ay L H; @ BE=fEKZ (mm) =3 I Ry
av: B Fi : S AZ R (mm) 3 |a hD
b L FEEABLE F, i 52EASE (mm) g ‘ll Ly
by : %:%A/%tt Fy t E=HABE (mm) = 5 ﬁ
by BERABLEE £
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Fig.2 Schematic diagram of Shieh delimited the
Criterion of disaster occurrence for debris
flow warning
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Fig.3 Probability model delimited the Criterion of
disaster occurrence for debris flow warning
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Fig.4 Schematic diagram of warning critical-line for debris flow

* 2 HRPEMRALRRENEEENER (adapted form Lin et al., 2003)

Table 2 Rainfall threshold value for debris flow warning in previous studies
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Table 3 The cases of debris flow in Eastern Taiwan

N &
e RS Sebil HBNo.  FIEAN o
A HERS
RELEARUBE R (fERADF118) DR,
Aoy 2007/08/18 04:18 (AR Z1) 1 2007_0818 05 %ifgj
06:09 (fE45HZ2) 2 2007 0818 07 o
05:08 (5 %) 3 2008 0728 06 ]
A 2008/07128 06:37 (£ 1) 4 2008_0728 07 B
. A s [y 3=}
8;:3(5) EE%%%%) 5 2008 0728 08 %ﬁ o
s 2008/09/28 06:45 (iA=L 6 2008 0928 07 ]
B 2009/10/06 02:54 (GREFIR4ESE) 7 2009 1006_03 ]
B\EEbT ({ERADF125) i B g
. 03:56 (FERZ2) 8 2007 0818 _04 ]
By 2007/08/18 ; Sy e
81‘5)3 Eﬁgﬁ%@g 9 2007 0818 05 %E’g
0 0080728 04:29 (%%2) 10 2008 0728 05 %jig—
05:54 (TR 11 2008_0728 06 T
HE 2009/10/06 02:44 (GREFH4ESE) 12 2009 1006_03 o
i LR AR M A BN TR EC SRl 2O I R > MR R TE LBy HEA /N -
2 s Rz SR P FTe s B 285 rm Bt -
T4 TRABREEHZERERFTERRR
Table 4 Results of the debris flow cases calculated by tank model
LER o LA IHE RONE JuERE LUE SR SR PSR B
DR, FANZ] (mm/hr)  (mm) (cms) 58 (mm) K% (mm) 7KZ€ (mm) /K% (mm) ¢, CL, CL, CL
1 2007 0818 05 17.9 1755 220 157.8 62.1 454 503 2,821 9792 7,162 7,935
2 2007 0818 07 410 2506 573 2125 1042 55.0 533 8700 22,146 11,676 11,320
Jefii 3 20080728 06 201 1481 254 1187 69.0 395 102 2390 8,181 4,686 1212
(fthz 4 2008 0728 07 265 1746 354 1372 80.5 446 121 3638 11,034 6112 1,658
DF118) 5 2008 0728 08 32.5  207.1 46.9 1584 93.7 50.5 142 5143 14,835 8001 2248
6 2008 0928 07 144 968 153 1073 579 22.6 268 1,543 6217 2426 2875
7 2009 1006 03 253 4899 436 2533 80.4 80.5 924 6398 20,350 20,380 23,405
8 2007 0818 04 172  156.1 23 141.0 56.8 432 410 2416 7,998 6086 5,776
ks 9 20070818 05 145 1706 25 149.1 60.2 464 425 2157 8983 6924 6334
(fthz 10 2008 0728 05 333 1826 52 144.0 884 450 106 4796 12,720 6475 1,522
DF125) 11 2008 0728 06 385 2212 6.9 169.2 104.7 51.8 127 6521 17,722 8775 2,153
12 2009 1006 03 355  360.0 5.0 210.6 822 55.8 726 7476 17301 11,754 15286
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