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: The study take three years to find out the influence on the

secondary sediment hazards caused by the extreme rainfall
and hydrological environmental changes focusing on the
important watersheds in southern Taiwan (Tsengwen
Reservoir, Nanhua Reservoir, and Wushantou Reservoir). The
landscape metrics and indicator kriging theories are
applied to analyze the temporal and spatial variation in
order to define the uniform range of extreme rainfall and
to set the critical rainfall of secondary hazards and build
the raingauge network for the purpose of disaster
prevention and early warming. In the first two years, we
have finished the GIS database, landscape metrics
calculation, and frequency analysis in Tsengwen, Nanhua and
Wushantou watershed and defined the uniform range of the
extreme rainfall over temporal and spatial variation and
the trend of frequency. From the frequency analysis of each
watershed, we have also defined the extreme rainfall of
hydrological uniform zone. Furthermore, we have compared
landslide map in each year and divided the area into
expanded area, narrowdown area, and unchanging area, and
analyzed the relationship between the landscape index and
rainfall. The effects of extreme rainfall of hydrological
uniform zone and critical rainfall of the watershed were
discussed. The temporal and spatial variability of rainfall
1s analyzed by using the indicator of landscapes metrics
and Kriging. The range of extreme rainfall in the catchment



o M

area 1s defined. The standard design of soil and water
conservation facilities under different rainfall was
considered. We also studied the reference value of rainfall
which might induce the disaster of soil and sand, and
established a standard procedure of raingauge network for
early warning against disasters as a reference for decision
makers.

extreme rainfall, secondary disasters, sediment hazards,
rainfall threshold, raingauge network
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Abstract

In recent years, typhoons frequently brought extreme rainfall and caused large-scale secondary
sediment hazards on hillside fields. The disaster seriously hit the regional economic development and
national infrastructures. For example, in August, 2009, the typhoon Morakot brought massive rainfall,
especially in the mountains in Chiayi County and Kaohsiung County in which the cumulative
maximum rainfall was up to 2900 mm; meanwhile, the cumulative maximum rainfall was over
1500m.m. in Nantou County, Tainan County and Pingtung County. The typhoon caused severe
damage in the central and southern Taiwan. After that, the regulation “the special law of Tsengwen,
Nanhua, and Wushantou watersheds” was created and enforced and it showed the urgent needs of
the watershed management and disaster prevention and response under extreme rainfall.

The study will take three years to find out the influence on the secondary sediment hazards
caused by the extreme rainfall and hydrological environmental changes focusing on the important
watersheds in southern Taiwan (Tsengwen Reservoir, Nanhua Reservoir, and Wushantou Reservoir).
The landscape metrics and indicator kriging theories are applied to analyze the temporal and spatial
variation in order to define the uniform range of extreme rainfall and to set the critical rainfall of
secondary hazards and build the raingauge network for the purpose of disaster prevention and early
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warming. In the first two years, we have finished the GIS database, landscape metrics calculation, and
frequency analysis in Tsengwen, Nanhua and Wushantou watershed and defined the uniform range of
the extreme rainfall over temporal and spatial variation and the trend of frequency. From the
frequency analysis of each watershed, we have also defined the extreme rainfall of hydrological
uniform zone. Furthermore, we have compared landslide map in each year and divided the area into
expanded area, narrowdown area, and unchanging area, and analyzed the relationship between the
landscape index and rainfall. The effects of extreme rainfall of hydrological uniform zone and critical
rainfall of the watershed were discussed. The temporal and spatial variability of rainfall is analyzed by
using the indicator of landscapes metrics and Kriging. The range of extreme rainfall in the catchment
area is defined. The standard design of soil and water conservation facilities under different rainfall
was considered. We also studied the reference value of rainfall which might induce the disaster of soil
and sand, and established a standard procedure of raingauge network for early warning against
disasters as a reference for decision makers.

Keywords : extreme rainfall, secondary disasters, sediment hazards, rainfall threshold, raingauge
network
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43 R F 2 %% o Froidefonda(2004) & * A B 2 ERFME S TR EHUSF 2
WER L LR A R Floin F iR A R F] o SPMC sh T E Bk AR R %"zﬁ
KR B G RR IRATR N FA E Y RIS FM o FOSPMC g s Aokeni B4 3 HE
Rl g 2ot 22 Gohgi c RFRFEFEVGATAL e A3 REBY v FTY FLE
BT @ enIr I R TR 2 T kde R SPMC cha 2 Bk

BPr s 3405 7R Aore s (1994) 1 * $p4d S i~ B S fR002 2 L AL B 4
TR B ?ﬁ‘iﬁfé’rﬂxﬁ AL S et ot A e g2 B o 3}'3 5
2(1997) /s * B+ f‘*‘fn//zi BAA R S f BRHE M ATR R A F“‘iﬁ? ‘KB SPOT f#

B A MM A 2 o Pl (2004) 1 * E‘f vy SPOT frk R ik AliE 7 p a‘h*ﬁ’*—\,“ﬁi;&%% e
FiEAE s e H g 'H_EE’—?‘FE s Eowfs 5 prdp SPOT frk B2kl (7 d 3 e
PR 047 921 3 BE EHATH OREIB N MM F T 2 P

otz kA1 S B OK TR A (2005)7 F f1% SPOT frk Bifriny By R A 2
E%*&Lﬁ%/oﬂ%“QinHWfﬁﬁgﬁrfém%%“ﬁ ﬂ%%ﬁ4&ﬂ
A22 64 dpdic 0 3R QLR F(2000) F U A4 SRR ET R R FEL PR 2 TR L H e
FESR O LT G A IR LR R TR E RS F R K o

%38 R
L’} "/\ j\lﬂ ¢ 15/?1 }’%’} ﬁx «t KZ?B"?’ ~ fg_"_ 3{ %‘1%\ lfs‘ /?J‘H}"% ‘;L 4 Z,:’/ l\j fp ’ T" Eii
MG HBAERD G T w AT A A2 - Weismiller et al. (1977) 14 4 % {5 v* iz &

HJEﬁ%ﬁaﬁ’pi%ﬁ%#w@’ﬁﬁmﬁLw’ééﬁﬁ*%ﬂWQW’W%Q%
CEEAE SR LT SR R A 4 L P ‘Eﬂﬂﬁ%’ T i i R
PRI PR h 2t AR RGE 0 LR MR T T R AT E e
AT BT RS R R R R R F A SR x*’#’héw < BB s
Flgt 2 g R E S S B e oo

Jensen (1981) /i %7 B HApFZ ~ B B v e B AT~ A X4 A7 FHEAR R G B
T i gy A ARt H H;fﬁwﬁc%%é@1~ﬂ%’Ewﬁ%b‘*ﬂ4**

T
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PR EAFEFT R om0 s FEBE P AP 2R B > T E I E S 7 R
mHE S g AR B ERE P L LR 1% (Normalized Difference Vegetation
Index, NDVI) if * >> T iplde 4 2 i » B & A4 30-1~1 2 & » 4o NDVI EAx4BT3 10 £ 7 %
dft REFARE 0 F 2 o ARBE KM AR E > NDVI ERAB 0 & f dc o B (S PR
B A2 NDVI EAppt > 7 Faops 24ed V535 g2 NDVI B 4 30-2~2 2 F > £
BEARRIT 2 2735 d g2 B2 2 P FARE  F 2 0 4R EARERIT-2 Ple% iR d
2 B PP TR o TV ERFEFLD B ARSI S R ER A L B
PN E%d PR ;)E\/ P LA R AR RS B o AR RS 2 BB pF
FRET-PHEEH TR FALE 2R - AP EEZEITAFEE IR TLR IR
LB e Ne|son(1983);,:a:; EFRB2PHEERS 05~1 B% % @ Ridd ¥ 4 (1998) » »
FEPHEEY A 0T~14 B8 L/ ; Yuan 5 4 (1999) Rk F_1 B8 1 » Fpt 257§ H Y
BAR TN ARPEEZ G - RET R THRAEY T 2 RBWRS 2

(L)% ty4p 5% (Image Differencing )

-2 fgu}g FiEEBHFOREER 2RI EREFEPRGESTE S RIS RS
- Z\ ZAFEERAR  FEI-BGALE > TR P LEEERTEAF AR
B #g THEE o dost 2-4 -

Threshold = mean £ NxSD 2-4

HY mean it £ B2 T30 > NxSD & N B2 4RE L > 1 PHEE T L M2 kg0 &
EQEEE mean+NxSDzV»J~%-“ mean - NxSD R 2 77 %8> & 2 » QARG @ %8 o Rm > 72 %
AR it i by g MRS kR TAP R 0 4ot NDVI Ap e » 2 %38 1 pl2 - ¢ RIRES

(2)®* g+t &)1+ (Image Ratioing )

PSR RLAR R E R 0 BT R - § %Wﬁm’léiﬁiﬁﬁvﬂa#ﬁWWWﬁﬂ
S B s BT wgmﬁﬁ@7ﬁwﬁﬁ$ V@I~ k7 A F A 1/255~255 2 R e
WE o 0t AT 1255 & 255 2 om0 B L HBenis ARE o AREE o B8IT 1 iR
B SRR ROPFARF o

(3)a = & & 45 (Principal component)

Byrne et al. (1980) & * i = 4 & 47/% 8 (7 B R] > P02 5 - B AIZEHRIR by 2k
= ?%?#l;—d A phig e > R AT 2 Flid e = BB > #Ell’ﬁ:? A Ao d LBAARKRE
PRGN R TR R B ATZICE R L LR T DR A D

S PP enliFk R B H - SR B L iR 1 0 B - A B(PCL R RS Bk A
uzﬁm\&,ﬁk CAMAHFAERTAD BB > WA TR BB e 2 B2 2B
AR Rl g e 7 RiBL B DT

#* “F Ridd and Liu (1998) 1 % pF £ Landsat TM 2 G 7 R g B i R 8 (T i 5
o= b %\»F—%@:é“fﬂ’ FAORE L * AR FF%EP#B/E\'L,WI‘Z;’ E AR 2
Mahalanobisnumber » = 2 0 &7 A3 2 S8 > EFBHFRAMA TP FF 3 E30 00 LT 7T
_%gwﬁﬁ,ﬁguqﬁﬂ'%%m%% PR R Y SRR R B e ¥ (1995) B 4

7



%%ﬂﬁ’ﬂ%ﬁﬁ%ﬁ?ﬁﬁf%ﬂ’%uﬁﬁﬁ“ﬂ%@ilkﬂﬁ’ﬁﬁxinﬁw
BB R HE BT ATRD 0 A REF A0 A b AARF AT §ER A A
g 75:~ wﬂ‘%‘kr‘b— B S - LEE B e BB A TPLEESE s L R - %
AT 8 L E R FRAALN P PR AR T - B g
é?"%lj A EE e mi)ﬁ » AR BB E AT AR pff‘pizz g E R 0 F)
PRBERDEET T 5 (2001) #* 5 B3 b prdpz SPOT % k3B e Fega i
mEtEd REZLAY ’ﬁ:fa‘&f Viks s 2 S RDTE o HE2 R OED S RS
02 Pk F SR B A B A% 2 0 AN S D B4 NDVI A% 1% NDVI
WERA-KFAFAE > Fd AL EVRIFAE 2L LB LU RAS RIEFRE
PR ST AR A CEP TR S

\F‘b

,k

Cheng % (2004) 12 SPOT % k3 # s Tk » Wl 2 < F B k280 5 P ig-

Bl & R E R A RN S A R R AP R SRR
F%*@*“mx%imﬁNBW@ %ﬁ%ﬁ &wﬁ B e RBE A2 R
P £ 84 e gh X B M B % AT o M R e Barend B e A 88k
oo 3R E(2006) B 2 #E e g et A8 i p] o s (2005) Bk A 18 W P B ol & 2 AT B
FEREVEAT > XUBR RIS YR RAREL AR IES B A R ARG
%%oﬁﬁ%ﬁ%%%@%m7%b%*’ﬁﬂaﬁﬁ&%u*7ﬁﬁﬁs%%’%&tﬁm
FBE R VREE ZRBZTIERE o P RBUERC IR A ESE o R
ST BRE RN T o

Rl H R AR A RESN 0 AWML RBERAMA ] AR G RS %
R R Gk R A IR A BB RIAT R B A T T 4
P MR 2D FEE 0 RERPORS BT 2 BOR R GFL A ok

Fizes

d N F BRI LR M ERROTE] o ARSI A R URES 3 F R
PE o 2K A e B (Scenario) pF 2 f ik iR 2 H H IR B 2 P > 4o 1988 & & ihg i 1k
FrE % 7% B ¢ (IPCC> The Intergovernmental Panel on Climate Change) £ # 5% 4 ** & 47 3¢ 4p W 77
T AN AR R EREAE T A FRBHT N 4o 5 = s4F 2 ¢ (The third Assessment
Report, TAR, 2001) 625 % * H5 SRESk ¥ 5 Rt 24t ge 4pg 2~ > a IPCC
WeFERBNEFEFET LG EARALE R TR WA FE ﬁiiif%'*v S G E A e
ATg FA A BTt g E R o IPCCHRIBHB R RS At X PLER 7 i TR F F
REfEAF T EEF R PR BB R BBRE AN F RO B R R0
@B AR S 2 Ra 4 ad3i(IPCC, 2001) -

B FIRGEGATRE ) T RNFF R L FI ARG EORZ B R G AR e L i
i 2 4BV B4E L - R(IPCC, 1990, 1992, 2001) ; #r# B % (1995) % %m%‘grp RS S ol
G B PE R L@ e(1996)% L4 IPCC FHRI A ST £ 5 GRS FROEL
FEAPREIA O LERATFAAEF > R A FAPE EALY I 3 FF IR TN
O HRFRERB S REL AT ORI ZAZRCA L ERM A P ELREL
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R o BORFRZAF L AT T 2% (2013) = F FRBHB AL HR RS BT

;‘; A
FAH R % @ - 4 GCM e S5 B% %@xﬁ_ﬂ,@,g~ﬁ%gﬁ %
"GCM &7 A Rtk f F 2RI AT S AR f GRAKBREF PP FOLAAEY
}ATRAL o
ﬁ%%&ﬂﬂ

T R &me“fL?1ﬂﬂ*—ﬁ€$%£’&ﬁﬁﬁﬁé%aﬁpfya
HoPoapw en g2 s RI®s % R #c(Mariance) » 47 ~ 3 B 4p B S0 8ic (Spatial-correlation Function) -
w1l &2 (Kriging): 3 A& 7 #74% * a3 4% (Information Entropy) & % o fpt @& 43 L%
e L g gy THHEDAE -

Caselton and Husain(1980):#- Shannon = Entropy * % -k < &b 3k 313% 05, K & xp2 %
BEoRAPBERIEEZFEMMEENEER Y UK BHP RS R PP
ﬁ%%”@é%m*m’T%*@ T REBEFHTANE G-

& Husain, Ukayli and Khan(1986) # % b4k 47 1 ¥ » B 1 & 32 W B Rk 2 &
Vo TAR LRI E G FERE KT AT R T A 2 49 B 20 ¢ ¢+ Harmancioglu and
Yevjevich (1987)% M R & - i ? > @ e ik FTHROE A THEB TR -
Kristanovic and Singh(1992a,b) /& * #32:#4 Kk iam B R an®in o & P25 3 R A f e
S AFEEA R G NG LE T E A FAEEE R A G R A AR i
Bk, BB /* 2 MR T R AR LR ik G B E & ek o R gt sh R S
FHFEEHFEF S CHP VI IR AR FTAES DGR T HNEFTAR T AES T
miﬁﬁmwm¢& J;¢&7“mﬁwMﬂUWﬂ_§ BHEK® AP S FWES D
Ao U E BB R RE AN RS G 0 ALY T BRI LB ER R TAp M
PR(BAR O] chzbde M) o i I E R A R ot T m I LRI R R R
'$&B’“W$ﬁﬁ%<%iﬁaﬁ'ﬁ’ﬁ WA KIRE R D TR BT Y
MY B ARP G R B eip AT (B8 1993 AP 51999 ; i/ 5% 5 2000; T
& o mﬂ)g¢w4pﬂ’%% MiEAFEY G R oo

EHh

o

EiN

PP EREE

domi it > Bp 2 E LT FF A2 "ilﬁ»%(# AR AL PAR NS S YA iR s PR S
ML 2D L&A R R P ol - LT RA A AR 2 PG - B3 B
TR F Ay ﬁzéf ke s FALE S F A R B AER H N PR T
AV ERPFFE IR GREE L VS K o - AR AR - X
%%?ﬁ$%ﬁ’“#ﬁ°

d LM F AR R TR RS- SR B R £ gt fI £ 2% A 17 2
FIoF OB R R R RCTRA AN A U LHIRG% S AH D WA LRES P D
2R BRI EERRE > TFECERER AT A ERTEA R REELHEE > B E S
Be b= RERKRAEE 2T 2B a iRl AR Eiest o Ek 0 Fl 28773

H
2 F)
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ZEFTHRFFNFALAFE FATREZ AR RS AP 2 2 B EGEEAT

FoEZE2 R s FHEL AR PRAd FERGIERES L FBAB 2T
TV E R A AL GREE > R A ERMESF 2 AR B
TEEAE AR M o B LR 2 I F A MBA T A
Ao ERAEAFTHZZERE SIS FER ng@wv“m%%p&ﬁmﬂwna,ga
Bwmd BE™ LWL o

¥ EEAR R B EAPFT IR REL > AR PHRAND LREFLANE
TR ORFIE- RS PE 2 FHEE D AT 2 mE A R UTRR AR
B AERY -HERBITAMEE%aT o B ARE %8 B 308 £ R H
R R EARET 2 ERHT G MR REL FHEA SR RIS EARY

FIEFETAEFT K R v w B2 RERRET PR R S FHF
k %ﬁaﬂﬁéé’vuwﬁﬁgpﬁmafﬁ ;ﬂ%%’vm¢1 % T dp iz

TP ARG R AR P Pl 2 R R A ERP T (F
AR TG e K A 4T R 2 TR P 2 F )
12k RFHEES
2ﬁ%2%§ﬁﬂ%& BB
3 Mg B R
4 Fll il E & oK 4lx¢f;; 52k 22
Stk tfls
6 & & bkt
b EIE G G ER R ERP AT

3172k RFHEE

d%@%*‘&?aé gfg JEoRT s B Y TS 0_94}3
Hia s A (DTM) ~ s Biff s k2 e grd % > 5 5

AL el 3-1-1 917 0 Foae B Pﬁ'ﬁIL‘Z%B"’ﬁ FIFEHI P T B %’k?\f‘)pﬂ’ﬁf
B TREE TH TR e T A R TEG TR TE L TR ¢ § S
BARZRPREFTRE - A 2R RZFTHRIERY > FIPL AR RAFTHEZAELELEEER RER
BRIET > MRBE IR RLZFRGLEFF AT 4o B 3-1-2 Arom d MR R TARE

ﬁm*@pﬁﬁpw7@ﬁﬁ\;“"mwmmmmﬁ d OB R R TR S R A
TRz EARFEZ 5 ¥ ° (upscaling)de F 3 T 3o £ ’LE’%md%Ff@*i?¥’?b%
SRR AR RIS S N RN L E R R R R

PREFPERGEL CAEE S E S NIEER R RZ T oW 3-1-83 47T 2 m A o
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21" (x,) = (Zlom(yl) +Zag (Yag) + Zag (Y3) + Zog (V) 3-1-1

adj adj adj adj
d 0 Z"() L 2 (Y.) L ZM(Ys) s and ZM(y,) AT o B B 12 AR

Za" (%) Zag" (¥2) s Zag (ys)  and ZgT (y,) $4e 56

adj

10m(y ) Zlom(yl) ZOm(Xi) 3_1_2
AT Z0m () £ 20 (y,) + 22 (y5) + 27 (y,)
10m Z:ZLom(yz) 20m
Za (Y2) = S1om . _ . 477" (x,) 3-1-3
Gy )+ 20 (y,) + Z0M () + 20 (y,)

ZlOm(y )
lOm 3 20m 3_1_4
O 2 O R 2 O R L O 2 O R

10m
Z50(y,) = 2e U 472"(x,) 315

Z" (Y1) + 237" (Y,) + 23" (Va) + 237" ()

Precipitatio

n (mm)

WA A A

»

Time (hours)

B 3-1-1(a) AR A 7| F AL (4o 3 )

<

Bl 3-1-1(b) % B T4 (deofirh B 0810 2 #3534 )
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Time

Bl 3-1-1(c) PF% FAL(de 5 BrH 20 #3030 B > 7 AT 0L 8030 1 2 538
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2120m (Xl)

XS 20m
Downscaling Upscaling
[ )]
[ /) )
/ﬁW@@WV/ / /
I A
Xgom

/zzz,-wz/z;smy% / /
Zigjm 1 13_m 4
Xsigjm / ) /zg (Y/ / /

B 3-1-2 2 RHEEPEL T & B

Xs®m 20m fR47 & 2. e TR
XS 10m fE 45 B 2 g4 TR
XSLm 10m fR47 & P i3I 15 2 e TR

adj
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B 3-13 2 Rad -2 FETRZFTHEEREHZ 2R AT ELE S

32 #33# Bk BRARF

19AD - ?.Uﬂ?ﬁ A.Von Humboldt » #-F @ (Landscape) ARk &% — ¥ e#75 $ - 1939 & >
WHE F CTroll > - LH et G FMEfpe s (ZF wE)  7RETZIHIRT - &
B2 APHETHRBERNLRB s Foen FIRM GawT g > 8 4p 3 M GF KD Rk
Bt ﬁ«/1$¢amp»&ﬂzm Ko AT TEE2 B OFH R TH L 4 H 2
Bk~ BB O R CPRE -

i R A Fﬁfﬂ Bdp gl 2w
,%ﬁﬁﬁﬂﬁﬁ CH B T A
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it ARAM RS RE I FEE (ZROFTR) 215+ R gaFs R
BHikm s flit B RGIPH > i FpiRka ke R R TR E R EADRRAEE T R
B F Rl f%ﬁui SR R o iT & kd 2t 72 F % 2L (Geographic Information System, GIS)
m_.,_F"’/w\ﬂ}'—’r,ttﬁva\g’L ’ﬂﬁ PR R iR GG EF S 0 R 2 Bk G
BMEFOH e cRBIY R -RE - ATEFTREZ LS T RFAY B L x};qba.fg"(Patch)

Frig (Corridor) ~ A5 (Matrix) 2.7 % % e lﬂ‘ﬁﬁéﬁ‘f#_ﬁ”%ﬂ/x\lﬁi’ﬁg—?jm‘ K& (Scale) %

i o

3-2-1. % i’—::ﬁ*,%i:ﬁ.iﬁ-" -]+ ( Mean Patch Size, MPS)

e W S J;Js_ai l“mﬁ EE R NN B ﬂ«%g\g?g » 1A ;}n;fé PR E S HRMea BB
MMM R EA R AR EEE G A a;]ﬁﬂ,.%*"ui E{fr#HF AL ZER) qﬁﬁm?*" 5
cHRER G DG Gz B E TR L o B g A8 I RS 0 A5 AR
Bk T R S B 0 T ROl AR R R 2 p
MPS=AX— 3-2-1

N 10000
MPS > 0; 8 = :m?ha; At &5 f 5 N i

B A E - B qiiﬂw?ﬁﬂ«“ B B DIRA  ERTRE N IRRE o EREPCH PG
e s fefic® 0 A R A Y AR S FE R M. - S lg’m » fi = 'rﬁ{}';{iin?@" N ek ﬁﬂﬁ'}{iﬁaﬁ?@"
Ej@%&€9%ﬁ?ﬁmﬁ#%ﬁo%%?mwm L5 AR B g > B b R
BB IR G DT 5y PRk e
3-2-2.$hﬁ&§ (Number of Patches ; NP)

*a]’iiiv‘?‘f'&% higip (5 M EATIRIE e Bl ) g S RE A BRPER
SRR 2 R B § B R BER A R E L T E R G B B b
FEie B ¥ i B ¥ 3p7 (recolonization) i AR FAEEEE E R R T > e -
LR BMEE AP I REDETFIER o
NP =N 3-2-2
NP = 1, Hi=:g¥d
3-2-3.% 3535 %k 35 # (Mean Shape Index ; MSI)

fj','\irn,_ R 25k g 4 ,fnrﬂﬁ(m{rpu E N P TEF® > UFEA N LA EP ﬁl}\%’gﬁm‘} AL TE#

(s

=

[EEN

J—

(#B-1) » A &FH &P (PFR) - 5 (F5) v behdn) 1®”y%W%§$&%&w
E > lj.%ﬂ/{iﬁ“rggﬁ/ ) é‘}’“—r"bl‘ |,;| 4—\ ) F\ 2Rl ,Uljﬁxj ’ ﬁiglﬂi%ﬁﬂh’gg“ﬁﬂié%ﬁ'g/ﬂ\ ;21’5‘;’;
}Lﬁ,ggﬂ’,‘)fg ,’1/;{;1 e o B ]ﬁ]’i/q/\h\,q?@’?mp\ ‘74;1,'-"_ ,)jﬁgf?){;ﬁﬂl}gpt 8 2 4 DigyEd —;\’/a:-]l}\*ﬁ,_
WF i@ p 30 PR EG S 7 “whl’ﬂwﬁﬁﬁﬁwfﬁ*m+’ @A e
GO B R T RAE A R AEL 2 F R ST A f S R A
E

by

CREA IR G ARG G ) B REA T B R 3t 4 o ded B2 f
Ao TR R R B 2o 0 (MSHER Y 14 73 F 44 8 - S ore s
BB MS| A 7 5 B AR R - GRS B2 T )
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%ﬁﬁ?& OGN R R S AR PR DY BB o SRR 3 U
’?_%Z‘q@,}i & 2'?13*,,%@*—-,}7, N ﬁg{ﬁy N @;E, 1—/':3 ﬁjmf‘glg o X ]J—J-.sq .§ ml%g;{:\aéf %fﬁmqﬁ}ii
FRAFTdER o

2 B & %"?}iﬁ%ﬁm/ § L KR F Y %r‘ﬂ:}ﬂ%ﬂ e REr Y AR B IR R
2L AT] RN °q,: PREE > ATAT 4%#’3"5'{1 7] q,\’dt.ff' R R 3RS
Gnfd TR OHTER “Kﬂ‘?%m)ﬁv;}éﬁka%'f SRR R M R BB AR RN
PREF 2 Fegp s PER

N

2D

i=1 3-2-4
P=2=_x100

3-2-5.3* . & (Porosity ; PO)

PHE S BRI REMB A S RHERE AV RS BRI LR
Fng R R E o TR HAR R GE O ERG DRl Yo AT E G Y
ngmm PHAECR 0 B P AR hf A 5 RAAT RS I bl s

- FEERTEFL IR R BRRTEE R MEICHAEL 0 AR
Nt deT o

PO:iCm 325

i=1

EEEE SR TR ]

—ARA T TR G FGOTRRE R CHAMATE AP ARG REE R SHE R
FaE R R FEPBIIMER D AT HAERF LS ROM G Fi Y mq‘,{iﬁn
HWRAHNH AL RELIFEERI R OB FIAREL T Hiker F ¢ ¥ B3I HARHE
BHABPOpR G L o d RN HR > 7 i g Pl RBME R Ay gicr > A R
EZFpIT TR PR S FARRRKE %ﬂﬁﬁmﬁa
3-2-6.4¢ % 1 (Interspersion ; Pl)

REBA RSBy F AR EDER . B 255 238 0 o * 7 pavd &
FROY FERORE  ZRHETUARNE FARETRAR TR 7 AE F R
( Landscape diversity )

N

Z_l: SF 3-2-6
Pl == x100%
edge
SF, = 24

f area 3-2-7
T
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N @ 45af
¥R SRR T g ﬁ%%§ﬁ~¢’aym@ﬁﬁﬁﬁ§§@i# S g R
SHRMRE P RO S TR R G AT 0§ BIRRS RN B2 5 SR

ERFPHHE G B TEATF L ARSI FEIE A PR FUEEPEE LS BB T
oA o FMERE R A chR BRI Sk B B a5 oo I B SR kd
FAY IRERF R d H- REAREF B PN 0d P R M el ”"*“1»'
BMP 25 SRR AIEFEP P RAEE R ARl o ar A RSP
ZSHRPREAEP G FRFTER A ERCPIEDER > A BGBEIER  BRFE
BAE P B E G FI P SRR R TRARE U £ A0 P e
g B T IS PHRIC R SRCE I

3-2-7.:2 £ A& (Juxtaposition ; J)

PHALPRIRR AT FFe Ao Flt o X XA A SREFEADATAT B SRR -
HARR G fﬁ%iﬂlﬁé%‘r“%@‘rﬁiii SRR F S A EE TR R I A R I AN
EHAZIEE S A#H - BFRE - REMF g e S HIL A5 BF - T &P 2 HHH
R engs B 81 2 e o *%ﬂﬂ“*ﬁiiﬁ?}i A 5 5 e p e o

30,3,

J — i=1
‘]mn
D, t ¥ B8k #E 5 DJ, dpatk Bz FGE R ), P FBA TR Ay
B
PR LR R ARTEE FA R EPMAATZ IR o B RS AL R

g&%z@%ﬁxiﬁx@ﬁiﬁﬁﬁﬁﬂﬁ’%%#i A i oo ERAP SR
M EFERER S CPFRAFREOBF AR o B AR 2 ER AR et ey
(Island biogeography ) » 4 60 & % =g B 4y kerzmzs » H A 45PE A E 2 FenE 4825 % & BL

Frit iz > R L HAMZ BRI R A R4 T3 DIy B
A ar R enph 3R 4 48 (Interior species)

BOREA AT 2 AR WRAEE d A R B ] R e LR

FE g (lsolation) 4 o H P Epe fe 4 PP B H s e B g 4 P B ko< | i
d 2l AFY TR T e BPAIERE Y A4 B R RERAFR 845 F &4 D
Hei 0 P U R MORET AT M 3 ERPBOFE o RhD o PEAE LR -
Wo fHE " §H R RREFF AP o ot kb fiz r kst hw#wma%’m£,
g;:;‘@:;m;xzhgg:ﬁij{; SHMFRIT o E G B AETME TR G e A L R SR E
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Pazi |V 4§ %z 7.767 0.02 3988.0 79.8
ow (2 kfIE 9.049 0.02 3526.1 70.5
2 i kA E 73.356 0.15 3548.2 532.2
WE|YLF R 40.209 0.08 3187.6 255.0
B P F R 11.811 0.02 3868.0 77.4
At P A F e 22.317 0.05 3269.6 163.5
BEE L ¢ L F %ok 61.678 0.13 3024.6 393.2
2@ P L F R 35.938 0.07 2781.6 194.7
L3 vk F ek 35.771 0.07 2310.0 161.7
< kA & 30.028 0.06 3338.1 200.3
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R kA 4.179 0.01 3228.4 32.3
B~ A7 KA F 2.737 0.01 2965.4 29.7
R KA E 5.004 0.01 2837.3 28.4

KEEfE ¢ 480.207

HIMEFEEE PR & - 3163.4

(AGTEREIH 2008~2015 FHRREFEIKMELR)

7% 4-1-1(b) 4 SCHE/K I Pl S UE A PP E4ta T (2008 ~ 2015)

A 53| 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 |- FiikE
AR | 4290 | 2987 | 2756 | 1989 | 3450 - 2182 | 2861 2931
ol 4335 | 2633 | 2757 | 2176 | 3613 | 3279 | 2462 | 2416 2958.8
B 4973 | 3474 | 3474 | 3474 | 3857 | 3611 | 2390 | 2849 3512.8
Bz | 5940 | 4717 | 3226 | 2561 | 4339 | 4228 | 2908 - 3988
|- 2= (2) | 5058 | 4095 | 2996 | 2428 | 4082 | 3671 | 2352 | 3527 3526.1
2 i A749 | 4157 | 3243 | 2741 | 4052 | 4043 | 2493 | 2908 3548.2
Wi 4586 | 2831 | 2936 | 2400 | 3692 | 3554 | 2410 | 3092 3187.6
7 ¢ 5271 | 3927 | 3553 | 2828 | 4593 | 4287 | 2616 - 3868
4 4232 | 3241 | 2842 | 2533 | 4274 | 3529 | 2646 | 2860 3269.6
B ERL | 4112 | 3454 | 2492 | 2230 | 3569 | 3285 | 2101 | 2954 3024.6
Fe i 3738 | 2545 | 3031 | 1781 | 3555 | 3306 | 2244 | 2053 2781.6
ok 2232 | 1850 | 2522 | 1790 | 2758 | 3106 | 1913 - 2310
< | 4554 | 3258 | 3153 | 2553 | 4012 | 3885 | 2336 | 2954 3338.1
AR 4761 | 3299 | 3246 | 2240 | 3654 | 3520 | 2237 | 2870 3228.4
¥ % #74 | 4403 | 2338 | 3011 | 2172 | 3350 | 3297 | 2091 | 3061 2965.4
= & | 3743 | 2701 | 3031 | 1781 | 3555 | 3143 | 2177 | 2567 2837.3
BRI - PR E&KFE
72 4-1-2(a) F{L/KESEKERERAEARERHETL (2008~2015 F/KFZFER})
w7 FRE - %8G FKMYFEE | £ T 0% F(mm)| o ff £ T 55 £ (mm)
Zded | RIE 29.612 0.27 2837.3 766.1
7 1(2) A E 16.769 0.15 3068.0 460.2
L B KA1 E 28.618 0.26 2913.8 757.6
B L kA E 29.975 0.27 3396.9 917.2
E ] KA F 4,532 0.04 2986.0 119.4

AR * 109.506

(AREFEREE 2008~2015 FKFFER)
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7 4-1-2(b) P AR K PR B LRV H5PKH B 4751 7%(2008 ~2015)

BRI © mm
#*7 & 4 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | & T 35&
Zhad 3743 | 2701 | 3031 | 1781 | 3555 | 3143 | 2177 | 2567 2837.3
7 1h(2) 4849 | 3371 | 3031 | 2182 | 3528 | 3158 | 1971 | 2454 3068.0
< T - - - 2053 | 3708 | 3799 | 2205 | 2804 2913.8
B L 5463| 3793| 3031| 2012| 3785 3738 2215 3138/ 3396.9
%9 4040 | 2967 | 3046 | 2383 | 3849 | 3306 | 2244 | 2053 2986.0
BRI - AKHE
# 4-1-3(a) JLUTH/KES/KE MR EREEEAERHETL (2008~2015 F/KFFER})
Ci3ES FRE > %8G F KM EL|E T o8 E(Mm)[4 G £ T o £ (mm)
EN 4 KA F 50.857 0.88 2066.3 1818.3
L R KA E 6.691 0.12 2267.9 272.148

4ETEfE - 57.548

(ARFHEEIEE 2008~2015 FFKFIFER)

NIFESE-FEP & ¢ 2616.2

7% 4-1-3(b) S LI AR /K& P B A FE FE- P B 4785142 (2008 ~2015)

BEA7 ¢ mm
AR 4312008(2009|2010(2011[2012|2013|2014|2015 |34 R =
1 %% |2943/2035/2098|1329(2286|2557|1386(1896| 2066.3
i R 3483(2299|2332|1419(2432(2508(1676|1994| 2267.9

LRI ¢ KR
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%415 Fre 2R

TR 2§ )

R LA b gk R T | AsA R s k| RHEC Bif X | EFY
(mm) (mm/h)
R I SRR R M L 12 B o ¥ 5 e AO35
) oo B URBE LR (BE L | 7/18 | o~ E ok FRONEAGEIR TR MR R K
97 & + I b 564.4 100 . 207385 | 2562892
12 5Uif) 0:00 cE (e BT L FATRAMHF ML 12 SR
% A035) A
) ‘ o@ s F L Lfte it | 8/8 T EFE AT AR PR R BRI
98 & TP iRl 2 E0 653.6 89 , 201599 | 2552697
AL L (FLE) 17:00 FAL G RS e 5 SR A
, MG LY 4 2% K9 12 2% o sdH
) - el LR (TR | 8/8 . o .
98 # FRLERR ‘ 3% 650.5 41 41-17 B2 2 730 h (88 18 3 B #5% > | 201060 | 2573561
IR B A 64 BT ) 6:00
B #E®BEEH 6 2 X 100 22 o
) . 8/9
98 = TRk B AERIIRIER R ) g 9:00 38 1403.3 30.5 FEEAE 115 o8 214750 | 2568189
ER s
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98 & FRLER | BAEFIUBL e g 1409.9 9.5 FERELE % 1,000 =< 218648 | 2568618
17:00 | DF004) ~
B
Sa T ATV R AL AR MG L 20 2% 0 K 40 2%
8/29 | H3(L
102 & | B Bk 2 3 M4 sk 102 2 1 ) 488.3 55 # B 50~60 A - #33G fFH 800 T 2w o5 | 187252 | 2545555
13:00 |
7 SRR H 400 2 A o
0/28 BRI S - e B B FEE
105 & | f 48 &b A9 B LB 1200 FYELS 314 43 ML o AT BRI AT F A A E B | 211271 | 2600907
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% 4-16 e okREKEE 2 F]F 44T

B ¥ # i AR
k%o #&(A) | 480207200 -
Bk® % L (P) 132824 -
B-k%E B |41274.10673 -

@A gmE B (Lo) | 52384.301 -
PR B (L) | 139961.3476 -
7 g (N) 37 -
T 8 % A2 (H) 929.9686731 -
T 3oy & (S) 24.13977019 -
Bk % T RW) | 9167.00597 W A
LD
2551k #1+ (F) 0.17499529 o A
L,?
% & R(C) 0.584847598 -
|f-1 T
o=2 |— >, E
"-.| i
Fl+ i (M) 3.2066E-19 A
M=—
Crs
mE e (E) 0.299544752 a
g T
L
k& % & (Ds) 0.00029146 Ly
D;=—
A
7 ' #E & (Fs) | 7.70501E-08 .
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A

40




% 4-1-7 =

KRR RRE 2 TFF A

B2 3 # i A
Eok® e A 109504152.8 -
Bk% % £ (P) 64210.301 -
BkRE AL 23441.00699 -

@ 1 A ok & (Lo) 30306.801 -
R B () 50232.99182 -
i® R (N) 15 -
T & § #2(H) 475.6867811 -
T 3oy R (S) 20.10909392 -
k% EAMW) | 3613.187443 wo A
LG
A% F1+ (F) 722.6374886 o A
Ly”
%8 R(C) 0.577717497 -
= AT
DAL
\
Fl+ & (M) 7.03836E-18 A
(3=)°n
mE v (E) 0.251862839 "
g NT
L
-k k% & (Ds) 0.000458731 L,
Dg= I
7 AR & (FS) 1.36981E-07 g N
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F 4-1-8 B LERE B K TP < F]F 447
PR g 2
Bk %o #(A) 57548045 GIS & #7
Ek% % £ (P) 39480.602 GIS 4 47
BokEE R 11442.58253 GIS & 47
@A nE R (ko) | 17319.301 GIS %~ 47
P E R (L) 105305.5375 GIS %~ 47
@ 1 g (N) 253 GIS 4 47
T g % 42(H) 119.1525544 GIS %~ 47
T oy R (S) 10.81116546 GIS %~ 47
k%R AE(W) | 3322.769493 W A
=L
2554 F1+ (F) 0.191853556 W A
L,?
2 &R (C) 0.681140107
W
C=2|—x
,“?I P
R & (M) 7.85618E-17 A
M=—
(57)°m
wmE L (E) 0.374038492 a
o
L
'k % % B (Ds) 0.001829872 Ly
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A
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REF G 1L SPOT [k 7k 8 o 45 5 %4 4hit b #3510 T4 4 41 2008 & & 2013 & B -k %
B R TR LR F A s R AT R N HR e B AT I i B
AR ARG BA NIRRT AR LT AR B ST BT o FE BN L
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Bz AEAA FrEHB LR AR
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BEFRE 2o LB KR 2010 EA B g 4 R B HS G R B MG
PR IR UER 2 i R ﬁk&}\‘& ML F a3 o " 2009 # 4= 7k > 325 FIRR AN R
AL ER T o P A (B REE 02009 th¥ B ¥ 0 2004 ~ 5 e g 2011)4p ) o M ¥
"Eiﬁ“%&ﬁi% M3 B BRI R P A% 32 500m-1500m ¢ MR A R o A X £ (2013)
A ”‘riﬂ o P HME Y RN EAr RS EHEE BEER 2B T AN S K
Kp3m Bk hid P ARG RIS o

K BN W0 BAII) mAUl] w0l WA

1EEE)
B0
00
400

-
4]

2000 A0

A L0 SOLHID) HOOTO0H) 1O

B 422 2EHBFI %2 FRBEAST

MEH R A

CEAEA ﬂiﬁmq;ﬁ“g@gg,ﬂg{?#, PE L RHROTIHEE R YR AR AT A AL
4-2-20 T oHF kg 0 FERBMHL AT > Th 2011 £ 2 2012 £ P kgt A
o AT s & "xg’;”'!iﬂ*umﬁm"’ oo BH Al e A iR TIHE R F'Jmifb °

4 4-2-2 & E A SEHE R AT EEL = Z5F 40 (%)

£ 2008 2009 2010 2011 2012 2013
= 'S 64.83 64.44 65.91 67.42 68.89 66.19
LS 3 63.86 63.97 64.67 67.08 68.68 65.36
i 24.52 24.21 25.97 26.20 27.71 25.87
i A5 456 .602 618 564 .609 399
Ty g iR 2 2R 041 .047 .049 .056 .067 042
¥ R 960 2.379 1.733 1.892 2.896 863
R el 2R .083 .095 .098 113 134 .085
25 48.45 49.29 49.26 51.25 53.11 50.12
T Ak 50 63.86 63.97 64.67 67.08 68.68 65.36
75 79.72 78.05 80.62 82.18 83.90 81.31
L 4 15.64 14.38 15.68 15.47 15.40 15.60
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BHATEAPT A F R AnLRA R 02000 E A FHRATF 2 E A EREL S F S LR S

Bp > 2012 & QIR FIEEDHR SR TR 0 TS HN R FFERE FERS o i
%:‘o

45



400+ 400+
2008 2009 &£
300 8 300 n
—_ _/"
_/,-\ R
o x A ¥
8 500+ ] x g
100 100
0 T 1 T o T T T T T
200.00 250.00
0 50 100 150 200 0 50 100 150 200 250
B (%) (%)
2507 p 2507
2010 4E 2011 &£
200 I 200 M
I
I 1
L)
150 n 150 TN
R H A \_
gt N & g_
100 100
50 20
0T T = T T 0 T T T Ea— T
250.00 250.00
0 50 100 150 200 250 0 50 100 150 200 250
B (%) (%)
200 300
2012 4 2013 4F
150 A i /,—
N7 200 \S
X X il
100 X\ 8 /|
100+
50
0 T T i T T 0 T T T =
300,00 200,00
0 50 100 150 200 250 300 0 50 100 150 200
B (%) (%)

Bl 4-2-4 & & 8355 A H R = A e )

46




B

&P H REE A (2009)F % ﬁﬂ: B X ARPREEIE P REALFTTLE R R
B8R Fenh A2 R S ¥ & 1£(2009) %7 7 » Bom AR Nk % o & - %Hﬂ SiEUR) S IE i
AR MRPPRE ER AU BE T B MBF 2 S o L RTARHI RS - F &

RP|BEFAFRS TN e DR BHFR > IR L FLRSE
FAE A AR B S AT

£ > 2006) °

AAa-oade  #&EFL%3 R
PRk EARE S MEFAPIRABH SR F(RF

IEES W2008 O2009 @2010 W2011 WM2012 E2013

B 4-2-5 & & 3Ly w BlsS T FH

2008 & 3 2013 & hH L3 BHAGH 5 A F L3 % AT (F1 4-2-5) 0 HIBE UL 5% S

G
T304 27.7% R A w > ik 193% > s w2 6 5w A U &k 16.4%5 15.2% 0 i RlE
2HB R Y WORIT10% 0 P AWERE T AT TR R L

SEPRA BT AR T A GEAR A2 KR hET T R £ 1 (S 57 NDVI
s TR R B F 35(2008) 5 ¥ 4£(2010)3 3 ¥ NDVI Fig@t 0.05 B 5 fEik T 22 2
RTLAR A - AE AWM NDVIE SHE 5 A3 015 042 FF » Bficigds s 4 7402 £ 4%
B o A1r 4 E NDVI i 4ol 4-2-17 c Ut R EL S AT L BB T

BT RREE T PEL
£ ,2008# 3 2013 £ £ T S HHEA > L tih T E (L 4-2-3)0d B ¥ LB (p<0.05) > B &

# NDVI 4 1 < chigd > # ¢ ~ 2 2010-2011 & & 2008-2009 # ¢ NDVI T 32 3 4u dr 3

5 0 A
W K34 04522 042> G4 Y A Bl £ B EF R0 B G A s Rl AT 2 E_2008 & 2010

SR PER R o S SR HR A ERR R A E R A X PERT R -
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LB~ 20

2010-2011.,

=

2012 ..Cll:u '

Bl 4-2-6 iF 4L HRY

%423 BERT

A {s ) NDVI 2 % i

Z0e- 2010,

2011-2012.,

+ bl

R

TR (58 NDVI (& R A e T2

Bl 5 N
— g (2
iS5 | P[RR 95% (SHEELE t SHEslics
Tl | e | )
AR AR E5R
2008-2009 NDVI Z{H -41697 23059 00355 -.42392 -41001|  -117.595 4228 .000
2009-2010 NDVI Z{H -.20282 29051 00476 -21216 -.19348 -42.581 3719 .000
2010-2011 NDVI Z1{E -.44844 23864 00411 -.45650 -44038|  -109.058 3367 .000
2011-2012 NDVI Z1{E -.19581 29507 .00589 -.20735 -.18427 -33.266 2512 .000
2012-2013 NDVI Z1{H -.26341 39726 .00829 -.27967 24715 -31.765 2294 .000
b RpFAEE
MREE R TR A ERe L E e F g iR s 1T R % ] M hT 306 fF(MPS) ~ G R L
(AREA_SD)#= & = «3”,% Ha ff e & TORh a0 0 w R0 (B 4-2-7) ) 3P < RLHEDE
}ii ?&-—‘J"]E‘d;ﬂﬁhi ,Eﬁo
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d & 4-2-5 7 (Faro R en Bl G A (CA)p 2009 & (53F & TR T E BRI AT
i#F 2008 & 2 2009 # 2 F 3 &} «%ﬁ%a%&w&a#«ﬁ@&w,aﬁﬁaﬁﬁﬁﬁﬁ%@
B SMEFLESESEL HH R ES RS0 T 2013 &5 0 fﬂ’ﬁ SRR 0 R
ME (B 4-2-9) FH K@ Fchilo gkt o L & #300 o 885 - %
W E L EG AR Gk o

-nJ =1

PhH T g A0 Bc® (NP) &% & i % %2(2008-2009 # ~ 2009-2010 #)£ B 7 + > & 2010 & 7|
2012 & BRI F 0 0ABE 0 3 2013 & A~ 1 A (] 4-2-9) 5 TR EAM G < | (MPS)2
aﬁﬁﬁimmmsmkﬁﬂga@a%mgiwwmm&mw&ﬁ%ﬂa$mwlgaﬁ&
<o HeEEF L L iRE2 B (B 4-2-10) 0 257 2009 #£ F R kR iR E it A KT hd R
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e H AL o q‘,%ii.%& q‘y’\iﬁu%ﬁ TIogH. Al ﬁ‘,{iﬁa%ﬁa F#
R Sk 5 f# (ha) i %R =+ (ha) Gt
CA NP PD MPS AREA_SD
o T 350.78 3361 31.12 0.11 0.43
2008-2009 BT w 538.29 4229 39.16 0.14 0.22
BIEFFRTF 203.37 2002 18.54 0.11 0.27
#H# 220.52 3480 32.22 0.07 0.09
2009-2010 BT w 3355 3720 34.44 0.10 0.19
BIEFEF R 218.65 2026 18.76 0.12 0.33
T 190.48 2754 25.50 0.08 0.10
2010-2011 " w 254.92 3368 31.19 0.08 0.10
IR 184.03 1665 15.42 0.12 0.32
T 86.51 1282 11.87 0.08 0.09
2011-2012 By ® 213.59 2513 23.27 0.10 0.14
BIEFEF R 160.92 984 9.11 0.19 0.40
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A zonation technique for landslide susceptibility in southern Taiwan

Jie-Lun Chiang (1), Yu-Qing Tian (1), Yie-Ruey Chen (2), and Kuang-Jung Tsai (2)
(1) Department of Soil and Water Conservation, National Pingtung University of Science and Technology, Pingtung 91201,Pingtung, Taiwan
(jlchiang@mail.npust.edu.tw),

(2) Department of Land Management and Development, Chang JungChristian University, Tainan 71101, Taiwan

In recent years, global climate changes violently, extreme rainfall events occur frequently and also cause massive sediment related
disasters in Taiwan. The disaster seriously hit the regional economic development and national
infrastructures. For example, in August, 2009, the typhoon Morakot brought massive rainfall especially in
the mountains in Chiayi County and Kaohsiung County in which the cumulative maximum rainfall was up
to 2900 mm; meanwhile, the cumulative maximum rainfall was over 1500m.m. in Nantou County, Tainan
County and Pingtung County. The typhoon caused severe damage in southern Taiwan. The study will search
for the influence on the sediment hazards caused by the extreme rainfall and hydrological environmental
changes focusing on southern Taiwan (including Chiayi, Tainan, Kaohsiung and Pingtung). The instability index
and kriging theories are applied to analyze the factors of landslide to determine the susceptibility in southern
Taiwan.

We collected the landslide records during the period year, 2007~2013 and analyzed the instability
factors including elevation, slope, aspect, soil, and geology. Among these factors, slope got the highest
weight. The steeper the slope is, the more the landslides occur. As for the factor of aspect, the highest
probability falls on the Southwest. However, this factor has the lowest weight among all the factors.
Likewise, Darkish colluvial soil holds the highest probability of collapses among all the soils. Miocene
middle Ruifang group and its equivalents have the highest probability of collapses among all the geologies.
In this study, Kriging was used to establish the susceptibility map in southern Taiwan.

The instability index above 4.21 can correspond to those landslide records. The potential landslide area
in southern Taiwan, where collapses more likely occur, belongs to high level and medium-high level; the
area is 5.12% and 17.81% respectively.

Keywords: climate change, extreme rainfall, sediment related disasters, instability index
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In recent years, gicbal climate changes vicienty, extrame rainfal events ocour fequantly and also cause massive
sedimenrt relgiad cisasters in Talwan. The disasier sericusly hit the rapicnal economic develcpment and national
Infrastructures. For example, In August, 2005, the typhoon Morakot brought massive rainfall especiaily n the
mountains In Crimyl County and Kachsiung County In which the cumulstive maximum rainfall was up % 2500 mm;
mesrwtlle, the cumulstve maximum rainfall wes over 1500m.m. In Namou County, Tainan County and Fingtung
County. Tre typhoon caused severs damage In southern Talwan. Tre study search for the influence on the
sediment hazards caused by the axtreme raimtsil and hydrolcgical anvironmental chanpes focusing on scuthem
Tahwan (inchding Criayl, Tainan, Kaohsiung and Pingtung). The instabity index and kriging thecries are applied
10 aralyze the faciors of landside 10 cetermine the suscaptbiity in southesn Talan .

We collectsd the landside records during the pericd year, 2007~2013 and analyzed the nstsbity faciors
incuding elevation, sicpe, aspect, soll, and geciogy. Among these faciors, sicpe 9ot the Righast weight.
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Dear Prof. Chiang,

We are pleased to inform you about the acceptance of your following Abstract for the EGU General

Assembly 2016:

EGU2016-3379
A zonation technique for landslide susceptibility in southern Taiwan by Jie-Lun Chiang et al.

accepted in Session NH3.6 Prediction and forecasting of landslides

The organizers will schedule your contribution and decide about its presentation type by 2 March 2016 and

you will be informed accordingly.

Detailed information on the pre-registration as well as the hotel booking are provided on the conference



webpage http://egu2016.eu/

In case any questions arise, please do not hesitate to contact us.

Kind regards,
Katja Ganger
Copernicus Meetings

egu2016@copernicus.org

on behalf of the Programme Committee Chair
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