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The characteristics of landslides and landslide size in
Yu-Fong river watershed

Su-Chin Chen Kai-Ling Weng Chun-Hung Wu’

ABSTRACT The study discusses the geomorphological and inducing
characteristics of the landslides as well as the estimation of landslide volume in the
Yu-Fond creek watershed. The 601 landslide cases with a total area of 164.3 ha and
a landslide ratio of 1.9% were extracted from aerial photographs in 2006 and used
for analysis in this study. The geomorphological characteristics of landslides in the
Yu-Fong watershed are explained in the following. Landslides with an area of > 0.5ha
with a long and narrow shape make up 58.2% and 82.4 % of all landslide cases,
respectively. The landslides located in the Aoti formation, the landslide-prone
formation, and in the hillslope with a slope of 30°-50°, make up 78.4% and 89.4 % of
all landslide cases, respectively. The landslides mainly occurred in the middle or
lower hillslope. The major morphology of the slope in the landslide cases were plain
types prior to the landslide, and plain and concave types following the landslide. The
inducing characteristics of landslides in the Yu-Fong watershed are explained as
follows. About 35.4 % and 50.6% of landslides occurred along roads and rivers,
respectively. The area of the landslides located along the rivers was about twice as
large as those not along the rivers. About 78.5 % of landslides occurred in heavy
rainfall areas, i.e. an accumulated rainfall of > 1,000 mm during the typhoon events.
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This study suggests the dominant factors in Yu-Fong watershed are heavy rainfall

and river-scouring. This study also derives the estimation formula for the landslide
area AL(m2) and landslide volume V(m3): V=0.015 AL1.606 with an R2 of 0.83. The
formula can be used for estimating sediment yield in the watershed.

Key Words: landslide depth,

Yu-Fong watershed.

— Bl ?

1999 £ & & ISRy | 99} 61 2 ?U% i’iFL
‘”“L [%%Eﬁziﬁﬁikﬁi% 1999 # '

#@%ﬂxafﬁﬁﬁ;»(2009> ﬁﬁﬁ?-ﬁ%agwxvﬁ
I%ﬁiﬁ%%:fibdwi% m@ﬁ%@15k
rﬁgi4 [l 1999 & & & pYRei AL S B K
EJFA', 2000 & QIR - 2001 F A HER A H M

2004f¥§ﬂ?%w’ﬁ?H1}ﬂV”@‘ 2005 & G

.« 2008 ﬁ:-{jﬁg%rﬁ‘bé’ F.Jr”rﬁ ~ 2009 %'J“fﬁd

rﬂrﬁur« , ﬁfl& T 5L pﬂa@wﬁl%&mrﬁc Y
I?ﬁ,i;%;%%alauﬁ%g }\:F Elfeﬁl%

ASUB 1 5 4e g (2010) gl i 1 & B Rt
%waa@ﬁvHW*%%*E#%ﬁﬁ RVEL
AL 4 5 BET YR T T B %T?Ef ’
(H 83T T 10 £ 17 'ﬁ”ﬁ' (LS
5 SRR U BSR  F TRET  — R h
7J<E5’I/"jj" ?ﬁ@\g B+ T ,ﬁﬁﬁ, ERE o T[]
CEENN I/HE fﬁ\@al = 1962 & > 7 fif-

?‘l%%#%ﬁﬁﬁ (1962) F{FHET M & FlihE
i %%UH gﬁf;@ IV TR T )ty o
B A R & IR 1964 F Bhys
TR TP R (1968) 27 F VA
R L1 350 s - gip gt
[i CUNH S ~ AP i~ ’Pi'%? W) MR
N3 COMEIRIFIp ~ SZ &R (1~ KA Bk 29T~ il
BRI Pﬁl‘ﬁﬁﬁﬁﬁﬁﬁﬁﬂ%ﬁﬁwrﬁ
ISR B0 1070 % 1971 ] - { BRI PR
HEE (1972) fp?ﬁm&ﬂ“ﬂﬂ?ﬁﬂ HR I e
FEY ISR Tk S U 35S A
HHLT 888 Hh|tY 5%‘3{ F*,BQEIJAELE W”j?”\“
RFEAENTE - ot IR COI R~ T
Tl - BOR) - HEEE (e s e AT
) R (U - RS BT
HPHEIE CONH v ier) ST - 8 1976 &

landslide volume,

Shihmen reservoir watershed,

1998 S FTF |- M3 7 RSl - i =T )
SR BYIPNST Fs,ggﬁ;@[ﬂ ktﬁﬁfﬁ' Hﬂi@m
FPERT BRI :*%ﬁﬁ%w%%%af
MR MR R 1976) B 5S35 (1147
el E*r?';“t p,} 1998) 1999 = & & IR - Iy
SpEITRE R ) G B (5040 20 A 2 g L3
= Arcvlew [ SRR (T R R B R
?}’?W@:‘Eﬁ 1 2000) - EUFFASH e RIET < T
Ao I T 6 BRI E] 784 R o 1T
RYIuE 7 20 | ArcView [ R 2000 i
HPHF D ORI BRI R IR R
9t 2001 F A HER (T ORISR
TP > 2002) B 2004 & U FEg (T RIS
TP B TR - 2004) ﬂjgﬂrﬁyﬁg;ﬁg *
BSOS S R T
B BRI i IR R I 1 R 252 5
(AR 7 2.0 km?) & 920 %] GBI
5.95km2) - BV A]% ﬁqufml I'] 2004 = Y #|
CESIEENENIESE Al cXh 7
VR [ B R o TR U
- ]E'JJ NTU (neoh-elometric turbidity unit > fif]
i NTU > ALV J6 ) Al e i o -
Kﬂﬁfﬁw#W%ﬁo
T P B B B 153 AT o AU

(2001) EAMIEI J‘?‘lwﬁﬁ 21 lziﬁﬁjg\%[L
AT fﬁ“ e e A T
B A B T ] E'J WP E
=T - Jﬂﬁﬂﬂj T % :wrﬁgt: L ES
() 5 A5 g A [ B R *fﬁ + BYFEE g
RESTE R R T T IR R B
f?ﬂ LN e il (g ?l[ﬂirfgﬁﬁ‘#a
SRRE s HPPER R AP 2D o5 R
;I/f;ll%g;g) N T%»{ ( r,ﬁ( a{;%‘:kgktﬁ% ¥ DJJVF{IHT
I e 7 ?@14@&4 E | B G  F pe
G R AR TSR R (R
ﬂi%ﬂ%%’ﬁﬁﬂﬁg,j@%ﬁw%@,ﬂﬁ



[l - L2 > 413),2010 219

T RRE  BEIRTTE A o FE B T LA B
WEH) « (111968 # = 199 F[i] 7 1998
3@}1",{*& '—t‘g'\tﬁﬁl SEE a9 Hege l'ﬁ?fr

R EE TR - FR 1998 &
AR (5 (57 S0 2R SR (-
B T Hiphn it ;\;F:‘WIJUJ Prit R
1968 = 91 » B2 i gt I SR L gt
(Al 52.1%% 76.7% F%%,mw £} 1998 &
HEL B 53 S NG B Y P
o ?ﬁ B SEL S 7J<E.5 1998 F AR iy 53 )
HUo SRS P 2 f/guﬁﬁg'p ﬁfﬁﬁ:g_
4.8% > ¢]§ﬁguﬁ?,ﬁﬂ~ FIELEOT 0 PORTIE L ~ Z R
@‘f’ﬁl’ﬁll;@w;' HeHAE 2 R ) SRR

SR R ST P R A ] S R
ﬂ“‘wgfiﬁ”«ﬁl@f& Fromi LT e A (2005)
FTHIEN A S B i T A Bl (

REL LS ﬁ%ﬁ) > I T AR B 181
RITIE 624 5 o [ FIRGR R & i Fr TR T

IR o - RIS v FERE D SR B 1~
P Y e BT TR LT S BB > e T
BT 8 B PO © 4
) 2 MRS AU NP S 2 R R TG
SR RN VI 200 5m st
ﬁ 2| (Digital Elevation Model - DEM) #ﬂﬁ,
AV HIRRY TS 1 B 4 T
IR LV -

- R E L
=T B S SR I F’fil% Bk o EE R I
IS T TR LT A R
TRV Sm Al DEM S R e -
YT B U A L 84.67 km2 > & 7&6&?45@‘13@
527 = 2283m V[ - T *‘:‘ﬁ 7% 1196 m » & 7
[*{iE /74 800 % 1400m .V A5 ﬂlf% B
RV 71.8% ; T IEMA YL, 35.2° > 2572 50° V]
%F&E‘l*ﬁ%‘ﬂ'ﬁ BB EFRDY T7.7% o =8 = 1R B
Ak 2 SRR B A 22 ‘é' )
U2l TS S S LE A A L
;Fﬁmq{o
FEEITT (L) o SRR B R
fol FRAZIE et *’fﬂ et~ WK FERe TSR
”FE;’:’\F"E‘II?’V 12.4% ~ 24.4% ~ 63.3% > = {4V
l*‘]@“t" Epril] = plerl] o I e R
R l*ﬁ#f [0S ,EI [ '/’?{’l‘*:‘ﬁg Wiz e
{ER o (R (R ‘Wl A I%*Ellﬂ gl
fﬂl fHﬁ[ T ifl ?ﬁi‘ﬁ%“fﬂl[# TJ/?[ {?l AR
iﬁ[ (1 “‘"i*’ » 1986) o 7k BT o SR
s ?&j 1] ’@EJ?[?I’E’H E’[I’J}EJ?[ESFF’, o A 4 B
= ”F?J)EJEI?I’E’H ﬁ%‘fﬁﬁdﬁ"iﬁ‘l*ﬁ;‘/ 90.8% » -+ B[ 1L
PRI 2 U gy il g 4 SR O = A S R 5 T
«E“EPFFC IEIE%EH = llmfﬂl;,%gf 7 9.2%> -+ @’ﬁ ek 1+ T
T R 4 B = R s (BETH R 2 P
N> 1989) o MEEE G M SRS AR -

d M‘

g

lu*

T
121715 0'E

2440 0N

T
12120 0°E

=XE

kiid bl Bt
BBl RRERDERER
OEDE FERRDE
IRE £
Y RE RRDER

apws - Gws . DY
[ %% prszs. ass

[ =er wspmsss sxs
- AW 2EE!E§I - SWE
A EEE BEE - REXDE
- HE WS PREL
IE TEEE BYEREE

ARE HERDE

1 FIEZEKEHE M

Fig.1 The geology distribution in Yu-Fong watershed
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Table 1 The statistical analysis of the landslide area, landslide length, maximum landslide width, and the
length-width ratio in Yu-Fong watershed
ErAfi(ha)  N*(%) TA*(%) =% (m) N*(%) @S (m)  N* (%) Rk N*(%)
A<0.1 504 8.7 L<50 49.1 W<20 29.8 L/W<1 17.6
0.1=A<0.5 38.9 33.1 S0=L<100 25.6 20=W<40 39.3 1=L/W<2 34.0
0.5<A<1 6.0 14.7 100=L<200 18.3 40=W<60 17.3 2=<L/W<3 19.3
Az=1 4.7 43.5 L=200 7.0 60 = W<80 7.0 3=L/W<4 15.6
80=W<100 2.8 4<L/W<5 5.3
W=100 3.8 S5=L/W<6 2.8
6=L/W<7 2.3
L/w=7 3.0
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Table 2 The geology statistical analysis of the landslide cases in Yu-Fong watershed
1 i i P15 E(%) H{H i (ha) T (%)
R e 471 78.4 135.8 2.5
*ﬁjp K 99 16.5 24.7 1.2
iz et 22 3.7 1.8 0.2
5T PRI B 9 1.5 2.0
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Table 3 The statistical analysis of the slope, elevation, and relief of the landslide cases

in Yu-Fong

watershed

() N*(%) 5% iy (m) N*(%) HS3 A () N*(%)
20=5<30 4.5 500 = 800 29.6 AT 40 43.9
30=S<40 39.1 800 = 1100 33.8 40 = 80 27.8
40=.S<50 50.3 1100 = 1400 28.0 80 = 120 14.2

S0=S<60 5.5 1400 = 1700 7.3 120 = 160 6.5

60=5<70 0.7 1700 = 2000 1.3 160 = 200 4.2

200 = 240 1.3

240 = 280 0.5

A4 280 1.7
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Table 5 The statistical result of the landslide numbers near the roads in Yu-Fong watershed
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Table 6 The statistical result of the distance

from landslide to roads in Yu-Fong

watershed
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Table 7 The statistical result of the distance
from landslide to rivers in Yu-Fong

watershed
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Table 8 The statistical result of the landslide
number near each river in Yu-Fong

watershed
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Fig.4 The rainfall distribution during Typhoon Aere in 2004 (Fig. b), Typhoon Masa in 2005 (Fig. c) and the
landslide inventory after the two typhoon events (Fig. a)
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Fig.5 The relationship of landslide area and landslide depth in Yu-Fong watershed
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Table 9 The relationship of slope and landslide depth in Yu-Fong watershed.
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Fig.6 The relationship of landslide area and landslide volume from the study and other references
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