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Research on the relationship between the hydrological and
water quality of deep-seated

landslide area

FELA IEARBEAY R
A # s 8pEgd s

20181030@’}(;} f}]’-;}é}‘lﬂ m% ‘%:g %\"i.’i



IR

S R GFRA )

< RPN e 4 B E

K %"’" ~ A EE 3 B

/ 2



w3 ~ H A (VR
R a3

+ 200982 9 w%ﬂﬂ

ﬁiﬁﬂrﬁ%%%{v
pEl o o BRI
r/ﬂ?‘% = 3[53’J °
L R I e e i 2
RN 5 & 0 BE
E‘éi?a;@.——ﬂ'l}?f[f—a l_‘,\ifﬁdg:.




) B
g ~Y AR (Hd~ Y 1 B 8)
& T, & .
B R, SENLETREENE ENLEECEREOSE
M4~ 1) M HEORBEAZ >N S FHEOESHRSNSE
ahb s, ahib s,

T, BTRTRYICEIL T
W3, R AN
BN
PEW =A% KEL
dhiv (BEZIZIZR Lhad (FRPEND) Eind (BEL ENS) .
2) . REBaHrRED OIRITE KBoH»REmL oIRITE
HEEICEBE S b5 b5
A )= A IR
mfE X 7 N




Arrw

Bt REHB2 P AEE P FLFEE
“LTE MG EF M
= HE S FEE A FLYRVEER
NCDRz% % B p 1t T % R et
i :-V—El — "h'ﬂ’ai o Uk w3 oI B B B A
%:” e SERSIE 3 3 “JEP i T
?"Eﬁm‘g‘lﬂ‘%\g ou R 5 A kP BAE
- TR LY g e
R FRR Y AR
T R FT 23
RFIL R

b TR XEF

Large landslide(USGS): & #1157 & >3 f men

%1‘3—”"“%?@'— RS E 3B (D)2 PR
S I 1))~ wg;ﬁ N OELN-ICE: £
;é_«wfsazoﬂ AL G KR p ARB GRS L

)

-~ m@n@ ° (http://landslides.usgs.gov/learning/majorls.php)

WIRENE



http://landslides.usgs.gov/learning/majorls.php

B i ’J *#Eﬂ}"%

97 A 5= ~H3A & He( ¥
98/08/27 18 : 00)) -

ﬁ%@ﬁ(n
§ 2022
- ﬂ%/ &i&ﬁSOé &




EREE LA

AR ARG ABA |
i:%bkﬁa A I’&'}?‘i

300 400 500 600 700

BERAR | AR R E BB



« NI LA LNERE o FLR
AR R A A B
REBRELIZEX 2K



XA R E L
Bt B IS B e A fS - R
FRHE kR &7P2

FEOS
3

T <A
% ~my

A Tk

<F

ot
P EE AT 0 2 R "
Bzt 2 foentd
2SR R A AR
e Apg & o
N S Ay Y > El 1 27
F "Im"?\ ﬁff" EIE ) AN RS
voF R Rl 4 o



)

° = J’E_,’}ZE_H&‘}% ’)B’ 4
§£5L X L fE et 4

’}[- "']“ zJ-

e 3 < 5 (2016) %32 73
R I (VR E‘&'i
BREI R !
Bl g gl

}? Ss/Sh : TOHEAEUE TG
Sh: B
. D s » v o 2 ==
o1 }" % = N K Ss : b
J\ X T Pl T . i
] X)) > ) "'R' 2 r / X» Sk R y 5
& ;ﬁ,g:‘éz\wz e ey - % ma

4

Ffr33sEe== Faite s > 2016)
FUIRR 7R R



Long-term change in slope conditions

Combination of long-term and short-
— term changes in slope conditions

© Point when failure may occur

e.g. heavy rainfall e.g. persistent rainfall

Moore, et al, 2006
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Z > AR AT

Safety Factor

Fo= R C+o cosdtan g

Critical Depth

h, . Dp,gcosé
D tand+c.(tang—tano)

Depth of groundwater, Depth of material,
surface slope, and friction angle play
important role for the stability analysis
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1.2 SAR IMAGE

1. Remote Sensing
1.1 LiDAR Scan
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3. Surface Deformation
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Area of . Potential landslide rate EC
164 158

15,578 Taitung Alluvium 1.05

3,990 Taitung Alluvium 440 11.02 260
Daniao 4,346 Taitung Sandstone Lentils 422 9.71 260
Nanpingpu 1,249 Kaoping Massive Sandstone 66 5.30 320
Youkuang 1,308 Kaoping Massive Sandstone 216 16.50 320
Huaguoshan 5,093 Kaoping Massive Sandstone 421 8.26 350
Putou 3,042 Kaoping Massive Sandstone 267 8.77 390
Zhipu river 879 Kaoping Massive Sandstone 111 12.66 450
Wuziliaobeli 1,042 Kaoping Massive Sandstone 345 33.15 540
Huaguoshan 448 Kaoping Massive Sandstone 43 9.70 620
Putou 98 Kaoping Massive Sandstone 39 39.92 990
Zhenwoshan 10,710 Kaoping Sandstone and Shale 5.74 270
Zhuowushan North 1,957 Kaoping Sandstone and Shale 9.42 350
Meilunshan 525 Kaoping Sandstone and Shale 30.70 830
Dongtengzhi 2,869 Kaoping Argillite or Slate 10.06 460
Ailiaobei 2,407 Kaoping Argillite or Slate 27.53 560
Zhipu 98 Kaoping Argillite or Slate 59.36 780
Shanhuangma 2,697 Tsengwen Limestone lentils 19.64 350
Shanmeigiao 551 Tsengwen Massive Sandstone 10.55 310
Caoshan 915 Tsengwen  Sandstone and Shale 8.07 139
Hudigiao 890 Tsengwen  Sandstone and Shale 14.57 176
Dabang 1,097 Tsengwen  Sandstone and Shale 6.51 300
Huanggoukeng 695 Tsengwen  Sandstone and Shale 15.11 350
Longmei 647 Tsengwen  Sandstone and Shale 19.24 410
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