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ABSTRACT

When the typhoon Aere passed through the sea north of Taiwan on August 24 and
25 in 2004, the extremely rainfall cause the huge landslides and debris-flow disasters in
the Shihmen reservoir watershed. A large number of sand cause the reservoir to deposited
and because the water muddied, there is no water to use for ten more days in Taoyuan.
When the typhoon Matsa passed through the sea northeast of Taiwan on August 4 and 5
in 2005, the rainfall caused the water muddied and there is no water to use again. In order
to understand the reason of the landslide, we compare with the landslide data included the
years of 1986, 1998, 2003, 2004, 2005 and different location-specific in relationship. We
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found that different methods and accuracy on landslides interpretation caused different

error, and the result will be underrated. For example in road” Tao 1137, the area of

landslides interpretation is about thirty- percent of the area of real landslides.

Keywords: Shihmen reservoir, Landslides, Landslides interpretation.
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ERAE | AEmA BEREA HE YR WEYM | WEME - T

| amams | amams . | wRnEEMA | FRLEER o
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&3 2005 F 9 B 6 IMBBRBOERIREXEIT—BR

WA B FH(m) 3B & 44 96 A (m) N FHIEE (%) %5 H (p.p.m)
8(F A5 AT 823 - 4,330
TR G 36 A 3B T #EsR) 997 7,263 2.40 1,740
6(FR B 3 R 33 L) 997 7,425 2.34 1,620
S(HRIER ) 998 7,476 2.34 830
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FHARR B
#4 TEATHIERIRSTRBIMERE (B8fi : RIB)
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R M| 547 6.25(1.14%) | 55.39(10.13%) | 3.70(0.68%) 4.47(0.82%) 9.27(1.69%)
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*5 TEARIMEERBIEERSTER (81 - DB)
SR v g R AR
i A T #F 1998 4 2003 4 2004 4 2005 4
Bl A #h I3 53,632 [650.71(1.21%)|1,462.84(2.73%)|151.05(0.28%)|332.25(0.62%)|453.95(0.85%)
FRAERMRG | 18,086 |201.48(1.11%)|1,279.94(7.08%)| 46.05(0.25%) [253.47(1.40%)|235.62(1.30%)
AFA K 3,810 7.15(0.19%) | 1.68(0.04%) | 1.96(0.05%) | 1.43(0.04%) | 4.31(0.11%)
Hst 75,528 859.34 2,744.46 199.06 587.15 698.62
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LA R AR | 2 3A) R @A Ui
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b 8,574 |137.36(1.60%)| 503.18(5.87%) |23.05(0.27%) | 166.62(1.94%) | 157.33(1.83%)
A1 A 6,171 39.81(0.65%) | 354.27(5.74%) |19.25(0.31%) | 47.00(0.76%) | 51.52(0.83%)
K 312 9.05(2.90%) | 10.11(3.24%) | 0.38(0.12%) | 9.25(2.96%) | 4.12(1.32%)
A TR H 2,680 12.90(0.48%) |383.79(14.32%) | 1.87(0.07%) | 27.08(1.01%) | 19.02(0.71%)
RN 349 2.36(0.68%) | 28.59(8.19%) | 1.50(0.43%) | 3.52(1.01%) | 3.63(1.04%)
43t 18,086 201.48 1,279.94 46.05 253.47 235.62
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x8 B RRESTEEMEIRK0)

1986 4 jif 4 3 1998 4 4 43 2003 4 435 36
@iktha) | BHM%) | @fitha) | BHR%) | @fitha) | B H (%)
R Sty 184.29 21.45 614.12 23.49 26.52 13.32
R 33 422.98 49.22 1744.13 66.72 92.82 46.63
R 43.18 5.02 158.82 6.08 1.30 0.65
ik E R 208.89 2431 96.95 3.71 78.42 39.40
B 859.34 100.00 2614.02 100.00 199.06 100.00

3 ERHIERIE S BZ 5 RA 200 AR o

&9 B - ERESTHIBEIRERQ)

2004 55 5 38 3 GUA B B ) 2005 4 5138 35 TR AL

@ 4 (ha) G 5 H(%) & 4 (ha) G 2 H(%)
kU 106.89 18.69 96.82 14.49
HE kS 285.16 49.86 335.40 50.20
HALH 34.68 6.06 35.63 5.33
HEER 145.24 25.39 200.34 29.98
@ 3 571.97 100.00 668.19 100.00
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B 200 AR MFEIBMET &

1986 1998 2003 2004 F 2005
W] & A 35 @ A% (ha) 370.45 1,065.43 53.78 145.63 126.83
IR 200 2 ROA AR 2R @ A% (ha) 607.27 2,358.25 119.34 392.05 432.22
P AL & 5 1a(%) 61.00 45.18 45.06 37.15 29.34
# 11 BEREBREREE 200 ARWERFIIRE
ERTHTFRKE | B4TEKE | ZATEKE | 06 FEKE | AHTFEKE
B Sl 66.03% 78.33% 91.25% 76.49% 80.76%
i e 3.0 73.55% 87.08% 85.15% 83.65% 87.22%
Rl 70.69% 73.44% 78.70% 75.43% 77.75%
Gt SRR ~ £ X TS 200 AR o
%12 SFENEZEIE - BTE 2005 ERISHBIRR(ER : AB)
EHTHTEKE| BETFEKE | ZATAKE | A6 TEKE | AHTEKE | 43
p i 7S 40.79 44 .40 9.31 0.78 1.54 96.82
P $v3:4 47.83 36.57 21.08 141.24 88.68 335.40
B i 3.30 10.19 6.60 441 11.13 35.63
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* 13 FFEKBRENERZER - 2 2005 FAHIBHRIRKREEN - AR

BITHTRARE| BHTFRAE | Z kT RAE | 65 TRKE | BHTRAE| st
i Sudd 48.88 56.40 12.60 0.98 1.98 120.84
i v 3.0 59.37 48.49 27.69 184.14 117.67 437.36
iEE A 4.04 12.64 8.40 5.52 14.10 44.70

iE A RE ~ EX S RA 200 AR

T4 RS RS RIRHEE
1986 1998 5 2003 2004 2005 5
R % 500 2 R P Z 4435 @ A (ha) 99.19 413.95 15.31 60.23 56.36
A6 487 30 @ AR 2B 9 Ha(%) 11.54 15.08 7.69 10.26 8.07
& 15 & 500 ARWANE A B BRBHstREN : AB)
LR | BRI A Ri% 500 2R AR
1986 1998 5 2003 2004 5 2005
MRH 2,281 65.24(2.86%) | 176.36(7.73%) | 3.29(0.14%) | 33.07(1.45%) | 32.74(1.44%)
A AR 1,800 23.82(1.32%) | 107.96(6.00%) | 9.75(0.54%) | 16.73(0.93%) | 18.35(1.02%)
KAg 223 3.59(1.61%) | 3.68(1.65%) | 0.11(0.05%) | 3.14(1.41%) | 2.39(1.07%)
A B A 1,061 6.54(0.62%) [121.05(11.41%)| 0.89(0.08%) | 7.18(0.68%) | 2.88(0.27%)
A 3 75 0(0.00%) | 4.90(6.53%) | 127(1.69%) | 0.11(0.15%) | 0(0.00%)
483t 5,440 99.19 413.95 15.31 60.23 56.36

EOABBEHRE > MIBE=F LW NN DM/ LB B O o

4.6 FRIPHIERERECRAfR

PREt Rt BIRE Z BAR - SRR R
At he L TREE SR 1 A2 2 SRVE (T
R BRAN & 1T 73 o2 — MR B 2 B R AT T
T ALPAFT T EOKIEA b gt
B~ R AR P R g
TR BE - EES - EEE - EE - HE
R~ TFR - TR BT RE - | R
o STE - BEER o @R TRREE - BREE R
THKEARGEREE ~ 5T ~ = thiwfy ~ 18
I~ O~ LIAHE S B A& O &
T TG Bl B TFE S BTEBRE
HE -~ I =0t EOKIEA TR S R
HAOFRKEETHE - Rl BE > R THEK
WG 28 ~ HOC ~ SRPYER ~ WG T - 1 DU
R 02 J51H] 500 A RATEIEISES T - ERSRE
ZRCEHE o FRE RS E R BRI 14 F
T AEEEET 2003 28 2005 U K HISRSREE

FEF5 IR B LR AL IR - PR
7% 500 28X RANE LRl 2 AR IR - 403k 15
Fit-1 » \I%0] 1986 4F ~ 1998 4£ ~ 2004 4 Jz 2005

FRE& 500 23RN B Ha i LIPR I (7 5% d
K » 2003 FEHIE LIPTHRIE AL SR o BRI
Rigw @i L AE L HGETRE - AR SUR RS
PREEITR - SIS A HE R <8 - THE
PRutlE AL RIS o AHFTEIG 5 5 H R AR A B
BANF 16 Fr - ENAFE R =L AR
YN LIRS - BRI Fth 2 8L - 40
& 15 iR - SEEEREZ L -

4.7 HFHIBMhERERCRELR

FEAE 2002 28 2005 A7 /K EEER /K I 2
RNERE > M A REEE 2 {4 Pk R R A R
R AES T EU - HA R B RN SR B K = H
FNERATE 17 ~ 18 s © Mk ~ Tl ~ A -
0 e 88 7Y B8 55 Y B0k 0 0 JB S A T B
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F 16 BETAFBRZHS
FE| OB B 1 2 3 4 5 6 7 8 9 10
1986 RELM £S5 k) =K EX S ok B AT | AR %% B #Hk
38 @Ak(ha)| 931 8.82 7.37 7.30 6.64 5.18 5.14 4.43 3.75 3.70
1998 RELH | 2HE | F& 2K Ak |AEBRM| EFA| LK Bk | LR | A%
3% @Ak(ha)| 78.08 | 4251 | 3841 | 36.21 3438 | 2720 | 2327 | 18.66 | 1551 15.41
2003 RAELMH F | TAE | W 2% | Tk | =4 E B& | FAT
#45 @Aak(ha)|  6.15 3.56 1.43 1.24 0.91 0.83 0.53 0.33 0.33 -
RELA x4 =k E% | SHEE AE | Tk | W MAAE | F | L
#35 @Aak(ha)|  6.40 4.81 4.68 438 437 4.12 3.97 3.59 3.21 251
2004 |3 ) g6 B %
Xx=8a@m%| 1,607 | 1,578 | 1,578 | 1,073 1,670 | 1,578 | 1,578 | 1,214 | 1,578 | 1,578
(mm)
RIEL A F & RE EZi Eaks &S =k &F ®¥F | Tk | E#
B35 @ak(ha)| 635 5.17 4.68 422 3.02 2.59 235 2.26 221 1.99
2005 | 5 35 s AR
X=ZB®E| 1,263 1,263 | 1,274 870 1,274 | 1,274 | 1274 | 1,003 1,274 | 1,274
(mm)

®17 MEEABNEEREA=BERER)

B R A ESL EEHESL B ERES
RRERE | RREZO% | RAK®R | RAZBK | RAKAR | RRKZB%
B (mm/hr) | F(mm) | BE(mm/hr) | §F(mm) | Z(mm/hr) | & F(mm)
2002 4 F BB A 63 536 67 679 37 350
2003 Ak 55 B A 20 87 10 80 21 122
2004 S XA e R 67 1,214 88 1,578 59 857
2005 4 5 35 e 58 1,003 95 1,274 48 672
* 18 WMRCEAFEMAERZA=BRFMEREQ)
8% Mg HEHEREL
BRREREBRE |RRKZOM®S| RAEHRE RRZAGAE
(mm/hr) (mm) (mm/hr) (mm)
2002 & B He A 52 691 44 423
2003 4Ak 55 B B 24 108 29 172
2004 5 30A] e A 87 1,607 61 1,073
2005 4 5 3R 79 1,263 52 870

Flg -~ =0 BA B RS FEKE - KIEE
o RN R B B 3 E 1T EL B R AT > 2004
2005 4F 7 158 K [EL B T R HE P BN S 3 2
RA=ZHENEHEFHERT & K AT 2B R
= B SR IR FE A R T 2 B AR 0 T EIEE 2005 B
2004 2w K= HFEW & > B2 2002 B 2003
FZRA=ZHRWEMEL  GEHEZZE
K] [ 38 B 7K E R 2 SRR > E B R Y = B T
o e

4.8 HEIBUNFIREC SERRITEREY

CLRIFI] 22 e b Bt B2 S 3 PR A 4
HiRF A (A 2 BLSR  FEILLLE 7 B Rcbk 113 %
e Rvbe VA E 2 FR PR ] » B HIER R
FEp TR 2 DR - 5 ABURT BT A B AR
bR T ST M AR SRR R 2 R AR
B AR I - BRI 22 R Bt o B
FURE F A I LB » BEANER 1920 FR e
HIZRAATA] & 7 # PR 2 R G R

_42_



20.00
15.00

10.00

6.64
il
0.00

19864

8.00

it}

1541

6.15 6.35

1998# 200351E 2004# 20054

7.00
6.00
5.00
4.00
3.00
2.00
1.00
0.00

12.00
10.00
8.00
6.00
4,00
2.00
0.00

50.00

=T

1986# 19984 2003# 2004 20054

1000 Ff

4.68

321

1.43

0.78
I s
19864

19984 20034 20044 20054

TR 410

40.00
30.00

20.00

10.00

0.94

F

W

1998#— 2003-‘f- 2004-'&‘- 20054

8 15

19864
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7808 WE
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0.00
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000 , #38

4.22
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341 M

8.82
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258 500 RRABES e B REE

22.17% © [N R BV i o T AR B A BRI 2 i Bt

50.26% - itk 113 PRI @R G RMER e A - KIL - BRI L B E &
Pl EERERIT BRI e

_43_



& 19 B7REEFERMERAHEBRETSRMEELRE

e i 17 Y AR BT B H)AE @ AR (mD) AT A AR @A ()
F & @A AL ] I @ & # @A
37k+300 1,331 1,394 6,207 6,500
37k+500 5,760 6,033 5,156 5,400
42k+800 2,710 2,838 10,981 11,500
45k+200 1,751 1,834 2,836 2,970
46k+000 9,596 10,049 16,902 17,700
4 3t 21,148 22,148 42,082 44,070
£20 #6113 REEFGRMERAYETERITSENERBLRR
e 2 B4R A4 E BB B FE @A (mD) AT AR @A (M)
F @ @mAR #am AR F @ @ AR & Ax
0k+700-1k+100 804 853 24,898 26,400
1k+600 1,608 1,705 7,073 7,500
1k+650 2,893 3,068 6,602 7,000
1k+800 5,354 5,677 16,976 18,000
2k+000 6,856 7,270 7,073 7,500
2k+400 0 0 5,281 5,600
3k+200 0 0 943 1,000
3k+500 0 0 1,415 1,500
3k+700 0 0 1,415 1,500
4k+700 2,972 3,151 9,431 10,000
5k+350 0 0 5,659 6,000
5k+400 0 0 1,415 1,500
5k+500 0 0 2,829 3,000
5k+800 0 0 1,415 1,500
w3t 20,487 21,724 92,425 98,000
T - eSS s T F R TR
1 B2 BRIRIEIE - 1 = AR KIE A
AFKEZ R A B TSR < —E B EE AR R N EIE
Gl ~ R R IR I s B 2 S A A E ) 2 Bl 2. SR e L B A $H i 21 i AR - 4 /KR
% > JCHIB AR IR B OB i B SR % & 18] o2 ikt B EWEHEHEA S 2EE > H
AL s 1 ERRZE T » QIR EEKRRE R o RIERELEZ SRR EE 4.79% » B
Al o RRFHZEAMG 2% - 1 R THEKE D
AHIFFE AR 1986 4F ~ 1998 £ ~2003 ££+2004 5 R AR I T 2 KR © T 0 A
B 2005 4R BB R » A AROK AR B2 i LS T 2 T R 5k v 2 T A L 1
NLIE 5 T 75K IE 3 BIPRET - B2 T2 L FRARE — E2 A A TEKIE
F ok 3. 1986 fEA] 2004 4 7 K HETE AV AR HAZR B 15
1. ZREFHEAE 1986 4 ~ 1998 4£ K 2003 1998 F i S A R AR BA2s « 2003 HEF0
R AR B R R A (B 2004 B 2005 4R FIl % Hoft i -
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4. 1998 ~2004 F 2005 AR I A & WA HE

IR RO BB Mtz 2 £ 3
f& 3 1fi 1986 4 J 2003 4 FA¥AZR A 2
N HIES B A MR - AFLEHLZ B ARS
BN o F IR RO R 2 i A
HHEER 50 AR BR 1986 FEA A 34.4% >
LUK 1998 5,2 /)N 3.24%4% » HERSFL
A 10 2 13%,2 fH¥mtsg L) -

- AR 3 IR T S ~ TVRIE R ~ ER
% B IR B VY T A R > RIS R
R BRI B B A K Z BRI 0 ST
HHE 70~86% i A5 o F AT IR Bl 1R i
B 2 FASA E o3 EAE AN > SR 60% 1L
b TR AR 3 A MR i 2 HEES TR
29  61% o F TR S m R T <
A Sy EAE A > ARG 14%~30% /%
A o HA A FIKE &F KIE 2 2 3 A
1E 66 72 92%, 2 [H] » JIHE 2 HA ARS8
20 % 35% o

. 2003 #2005 FHZERKARREERT
% o 1986 4F ~ 1998 4 ~ 2004 4 K 2005 4E
Bk 500 LSRN FRSATHAE LUKk A7 5
R 0 2003 FFHIIE LT MRIE N K o

. PR R B Y P EE T ELET A 2004
2005 7 FEKIE AR SR T AR HE R BT R
AR =HRENEEP TS -

- DABURE B Ffe 28 GRS A T HT M A AT ek
REAAE 2 T A O PR i o 2 A B
FI 226 Fr B A 2 R A8 A IR 2 B st T
TR ELREED » & 7 R RIREE 2GR
72 18 PR 2 i S T R B R T A A
f 2 50.26% » ik 113 $5HIE 22.17% o
75 B I O T A A Bl FA A 2 o ot e 2
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R RS2 IR PR R - TR
FERBRR RSB S 2 RN o 2
TR RS 2 SRR > S Rk G T
LY/

SE K

- LB FebeREIR BB IRR 7207 - T

7K JEE B 7K [ i St e - St R P AR A A 2
RS S 1 28R KEIRE  1998.3 -

AR M2 T T TaPTKE

SE oK I g it B MR IR AR A e
GEE I TKEEHE » 19866 -

A TREBEAE - TafUKEEKESE =

b BGPAR A ) e o A AR KR AL K
HIRE » 20004 o

BN A EORER K PR ERSR 0 TR K 1
RE TR G PR E SRR 2 B8R )
PERSREUR » 2004.12 -
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