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ABSTRACT

Because of the special properties of topography, geology and hydrology in Taiwan,
the sediment hazard on hillside originally occurs frequently. In association with the
increasing recreation activities, tourists entering into Yangming Shan National Park
increase recently. In order to protect the existed settlements from the threat of sediment
hazards, this study, build GIS database and divide the park into 29 watersheds for the
evaluation units. This study use prof. Shin-Chiao Chang’s method of simple
investigating and evaluating the hazards of hillside, prof. Chejeng-Lun Shieh’s project of
investigating potential debris flow rivers and prof. Mei-Lin Lin’s model of rating and

zoning of potential debris flow rivers to be the index of sediment hazard sensitivity area.

Finding out probably sensitivity area in the park first, then depending on Xangsane
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| typhoon occurred in year 2000, discuss and prove the accuracy of above three potential

models, even submit conclusion and suggestion from verified result. g

Keywords: Yangming shan national park, Sediment hazard, Debris flow, Xangsane

typhoon.
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c 1

2 Kilometers

B9 BERRENTES

Iz 1L 13 - T 28 v Al R B B S B R e
ZRARRE - HLA b3 B T A A2 DA B A [ i 25
2 B BT WK E AR AT LR ES
2

HE T EEA 40.83% M7 & HUSRE -
32.62% M1 T BURE - BAVE 17819625
YIRIR TR ) BURE L HUE YRR EAN
LA TREMERE T MRS BT 2 Uk
3. L BREPEAAZHE

o S R A T TR B A EE S T LA K
& SEF AL PR amEmEEsZ Lk
E 3SRV e B AT E N IR S5 N DY
UL RE 80 HF~85 R E KA LT
MEREBRFATR 91 £ " HaREBRER
A 2R DIHREBERNZ L ERES
BT WA REE L - DARIR G R 52 AT g
= B T H B 2 R R -
4 X BAARBAZIE RS

B 5 B 5 BU R ECET S A 20 R R B K
0 88 — R 2 B A v i %R o 3 A A ) 2
BH 485 R T OWERER - &SRR 5
IR L A BB A2 T RE PR o AT SR A
FI BG4 2R S [ [ P AT RE A7 AE 2 L A VB 5
AR

IKEE TG TR E o AT, (T
KBl 86 1) » RIS AIR T KK E -~ AL LS
Hh o~ BRI ) (REERS KRB R G
A RIEL 89 FRTETZ T AW AR
BRESHT L TS - AMREBRZ B HEOT
7

y=b'x=y -y,
=0.00106( Area)+0.00067(Length)+4.99(Hi)-
0.186(SMA)+0.35 1 (SF)-0.114(N)-0.165(NE)-
0.073(E)+0.046(SE)-0.112(S)-0.08 1(SW)-0.122
(W)-0.31(D10)-0.347(D15)-0.23(D20)-0.234
(D30)-0.32(D45)+0.062(ge0E)+0.05(geoE2)+
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x7 BEKEBRRIBRESEHEESOL
KR % & A ABAR, 1, + % # % é%ﬁi’:‘ﬁz e THeEH L X
(ha) (%) (%) (%) (%) (%) BZARE (B ERET SR

1 773.048 0.24 1.55 14.75 38.29 | 45.15 0 0.00
2 309.634 0.48 6.46 9.37 37.79 | 45.54 0 0.00
3 125.091 4.11 5.60 32.78 | 43.17 14.39 0 0.00
4 167.891 0.00 8.34 11.91 23.82 | 55.39 10 34.48
5 488.708 0.05 0.00 14.53 11.87 | 73.46 2 14.29
6 2333.307 0.00 3.34 19.84 | 30.09 | 46.46 69 21.50
7 203.051 0.00 1527 | 29.06 | 41.86 13.79 0.00
8 238.626 0.00 7.54 15.92 5490 | 21.37 0 0.00
9 151.929 0.00 0.18 2040 | 34.88 | 44.10 0.00
10 858.235 0.00 4.15 18.18 | 27.73 | 49.75 16 14.55
11 917.326 0.94 2.05 24.09 | 43.71 29.11 89 25.07
12 120.078 0.00 3.04 36.64 | 49.97 9.99 0 0.00
13 387.351 15.35 6.65 21.94 | 3253 | 23.49 49 19.07
14 409.214 4.99 13.72 | 27.37 | 36.17 16.13 145 14.37
15 1032.230 2.94 1130 | 30.23 19.57 | 35.65 256 22.40
16 312.892 0.00 8.85 19.50 [ 32.28 | 38.99 64 14.75
17 240.373 0.00 2.81 9.57 34.95 52.42 30 20.83
18 81.378 0.00 1.47 30.72 | 47.92 | 20.89 3 3.66
19 90.880 0.00 2.61 16.51 35.21 48.42 37 37.00
20 87.791 1.58 2236 | 29.62 | 34.17 | 33.03 1 1.64
21 201.303 2.04 11.86 | 28.32 | 30.80 | 37.75 4 6.78
22 299.534 0.32 0.71 21.37 | 39.39 | 32.05 1 1.82
23 333.594 1.21 1.87 31.18 | 41.97 18.59 4 4.21
24 145.107 0.00 2.22 24.12 | 57.20 17.23 1 3.57
25 409.794 0.00 0.00 1635 | 2440 | 57.83 6 19.35
26 52.329 0.00 0.00 28.66 | 64.97 0.00 0 0.00
27 160.971 0.00 0.00 1739 | 37.27 | 44.73 0 0.00
28 253.144 0.00 0.00 8.69 33.58 | 57.67 8 80.00
29 179.878 0.24 0.00 6.12 15.57 | 78.39 4 36.36

total 11364.687| 1.22 4.66 20.67 | 32.62 | 40.83 799 17.81

0.002(geoEO)+0.045(geoMI)+0.063(geoMJ)+
0.0025(geoMS)+0.054(geoMY)-0.0218(geoO1)-
0.013(ge002)+0.059(geoP2)-0.097(geoP3 )+
0.066(geoPM3)-0.016(geoQ1)+0.046(geoQ3)+
0.015(ge0A2)+0.03(geoQ0)

A H - Area BEKEETE - Length BE5
R Hi B L7, SMA BERTFIWEE) »
SF SBIZIRMRE - N B8k mdt(%) » NE £

PR IFHAL(%) » E FB A (%) » SE 3358
W FE(%) + S B BRI (%) » SW 58
WK FTE (%) » W RSB IR AT (%) » D10 3538
R EE 0~10(%) DIS B8 FE 10~15(%) D20
1358 BB 15-20(%) - D30 1558 W I
20~30(%) + D45 F3383iE 30~45(%) » geoE 5
F ik ILIE (%)  geoE2 £33 R (%) » geoEO 3
PEATfE ~ (%) geoMT BSEILE » S5 @
(70) » geoMJ 53 75 T S tHTE H1 & (%) » geoMS £
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ZIRE R AEE HIE (%) > geoMY BEFHIEE R AEE
HiE (%) » geoOl BIUEWSE - BEWE - A%
J&(%) » geoO2 B AMILE ~ IBE - ARERE
(%) + geoP2 £ 51T F M AHE HiI/E (%) » geoP3 5
FIE G R BT g (%) » geoPM3 B AFEER &
(%) + geoQl BEELIKEG(%) » geoQ3 B EE
(%) » geoA2 BEIEREZIEEFEEEG)
geoQO B EAF (L g Kk B rE |l B S & HE g
(%) » y B [E AR B 2 T -

HIRIERRE y* B BUR B8R 5] R #P 2 R
H o HEF-31.339 « E(y-y*V I\ 0 Bl B IEEE
W Rz IBEBRER (LARERERZ
BRESHT - RER » REI8IF) o

BEERRHBEERUTEEE (%) B
Y g BREFRBI(y-yM) B X S BRI B M E
EiN - SHHBRERBES>AMGT 2 HER
Gy WEHESB=F50 AlE 3 A E-1.588 K
-0.604 - IR Ut I B 45 [ T — IR - HIBRESE
BUE-1.588 » B & S B6RE - AW B EEN
TBEETS HE-1.588 R -0.604 &[5 BIiR &t yEas
TAEWRBEER 5 EReTEBoE Kit-0.604 IR &
BB L O REBZER ( ZERERER < B
S MRER > BRE 89 &) - BRIEREBEAT L
B2 EBRKRIUTEWNT ¢
AEXKEEDHE

ARAHEKBALER ARES 29 @+
BEKE  BENELEERES B LAMBEE
i MOGSRRTESL 2 GIS BT 29 {#EKE
ZEKEEE (AL ha) AR o
B gmEE

W EREEMBENRERETZ EH
BE > AP T LEREBERZBEES T s
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MEFIEERTE 100 SR CEREER 29
EEKETREMEES 100 2 EREE (B
Bm) o
CERFHWE

BRFEHERBHEMBE (L EREE
R g 11 H#iEf - KB 82 ) Frigiz
NHEEHE -

S=sin (L BE-THERZEAEE)

HpgaREBKENMKZ &EKEMEES
100 2 £WMEE - L THEEBIMBERCHE
& Bz @2 (HH 40m X 40mDTM K& ) » IR
T ERBE o
D. ® iR %8k

FiIB 2 W4k 448 ( Form factor ) £ 1932 &5
TR HEERE :

F=A/L’

He L BERKRE - A BRKER - BENRE
Hz 29 EEKEmERHEEREE  IWER
H K E AR TR
EEXKESHEEREE DL

ML 2 GIS HRHE 2 LR #5455
KR53 B 0°~10° ~ 10°~15° ~ 15°~20° » 20°~30° -
30°~45°3% 5 ([l ] » 1% % o F] 2 TAT AL R DA 5 B K
o M - NG RKET SR ZEREE S
o
F. &K BRI R T L
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KB neEXEPECEKERSEER
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X 8 HE L FERE KR 2 REREER
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B AR iAo KRR T B XY ST RE
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%8 BHEXKELICORBBZRBBHNE
k7 ERE [ EAER % | E AR
’:;;; P A i‘;ﬁ; g(l;)l(f’;i ij ;j;; Bk NNEE G SE S 4 SWH W
s tha) | fa=100) | & | (2) | (%) | (%) | (%) | (B) | (%) | (%) | (%)
1 ii&&‘\%é% 773.05 3676.55 |0.40| 10.98 | 0.57(|21.21(17.59| 7.89 | 3.75 | 2.33 | 5.04 |17.46
MELE AR
2 5] B B 309.63 2833.16 |0.35| 11.17 | 0.39{25.84|24.55123.90(11.63]2.26 | 0.32}2.26
3 GRS 125.09 1797.21 0.43] 10.08 10.39]11.99(38.37(28.78|10.39] 1.60 | 0.32 | 1.60
4 ThE 167.89 | 2876.71 |0.37] 12.61 [0.20} 5.36 {23.23[30.38(|30.97| 8931 0.60 | 0.12
5 &k 488.71 2884.02 [0.37] 14.40 | 0.59| 8.39 [13.91(25.99(36.42{12.28| 1.43 | 0.06
6 Ao A& 2333.31| 705790 |0.48| 6.69 |047(18.39(17.23]114.79|13.67|7.24 | 5.53 | 8.74
7 % 203.05 1468.30 [0.42| 9.94 |0.94] 6.40 (25.12{43.83|21.18(2.46 | 0.10 | 0.10
8 3A AT & 238.63 2698.39 {0.52| 6.18 [0.33116.34[18.02|17.60(22.63115.09| 3.77 | 1.26
9 g ik 151.93 1448.12 10.40| 9.94 |0.72] 592 [16.46{17.11|30.94(24.35| 3.29 | 0.20
10 HES: S 858.24 | 3899.57 10.46| 5.69 |0.56]15.38|17.36{17.36|14.91(10.72| 6.64 | 4.54
11 RS 917.33 5936.00 [0.52] 5.23 10.26|3.71 | 3.71 [11.66|13.63[15.81|17.44(23.55
12 I E 120.08 1681.49 0.60| 16.61 | 0.42| 0.83 | 3.33 [19.15|14.99| 8.33 {24.15(22.49
13 I % 387.35 3037.48 035 5.73 |042| 1.55] 542 |15.23(19.10(16.52(|20.39|15.49
14 A E 409.21 2819.77 [0.35| 850 [0.515.62 | 1.47|6.35(14.42133.72(21.75|10.26
15 A 1032.23 5368.96 [0.51| 6.00 (0.36|2.71 | 3.10 |13.37(14.43]19.67(22.28|18.21
16 A7 &Gk 312.89 | 295933 |0.39| 8.16 |0.36|3.20| 1.28 | 7.03 {28.12(27.17|18.22| 7.67
17 KEKE 240.37 | 229999 (0.44| 11.37 |045]| 042 |0.42 | 1.25|24.13|27.04{21.22{19.14
18 KB I 81.38 1911.38 |0.48| 12.63 | 0.22] 0.00 | 0.37 | 2.46 |12.29|18.43}29.49|30.72
19 HF ik 90.88 1154.57 |0.44| 15.01 |{0.68| 0.11 | 0.33 | 1.10 |14.30(30.81|28.61|22.01
20 2 303% 87.79 912.30 0.43] 13.32 [1.05| 1.37 1 0.57 | 0.68 | 3.19 |19.36(41.01|23.92
21 #‘%‘%iﬁ‘iﬁ(% A 201.30 784.19 0.36| 13.12 [3.2719.94 | 0.75 1 0.10 | 0.15 | 2.98 [13.9140.73
2 — 3R
22 AR K 299.53 378529 |0.51) 9.33 |0.21(23.70(13.69| 7.34 | 1.34 | 3.34 |14.02|15.02
23 o 8] Wik 333.59 | 262847 |0.48| 10.66 | 0.48 [18.59] 3.90 | 2.10 | 3.00 | 6.00 | 8.69 [28.18
24 g b & 145.11 1272.67 |0.36| 10.76 | 0.90(37.21(10.34| 2.07 | 0.14 | 0.00 | 1.38 {14.47
25 EONIE 409.79 307649 |0.56] 9.45 |0.43|17.33(20.74| 4.15 | 0.24 | 0.98 |16.35|26.35
26 £ 2305 52.33 453.25 0.35| 8.63 [2.55122.93(7.64|0.5710.0011.5315.73119.11
27 Nig AR 16097 2377.23 |0.42] 10.75 {0.28 |24.2321.74| 0.62 | 0.19 | 0.25 | 4.35 {29.20
28 ANk g | 253.14 | 2428.87 |0.50( 9.55 |0.43|23.70|16.20] 5.93 | 0.16 | 0.79 |15.01|22.91
29 Nig E gk | 179.88 2276.61 |0.49| 11.68 |0.35]18.35| 7.78 | 0.22 | 0.17 | 6.67 |15.01}26.13

- T T AR R R KIS {2 SR K & TR A LA
LB ZAENRE o B ALE R 1 R R B A R P R
B AHEFIE ArcView 3.2 24 H K 3D
Analyst 1.2 #5435 + B A 40m < 40m DTM & #
SKIFBE £ 200m 2 2 54R - KOGEE % - AWK
MR EAREZTE A -
H. th &

FIR TR SR 2 B SR IR it B o0 e ] 2K
W rh iz VB ARG KRS D E S
i ARG -
B A28 BEARERDATRERNE S -
B 7 ATAT - OB 13 KR R LTS
Sy K H o T o EREL LW A RE -
£5352025~26~27 K 28 BEHKIE T ; 6 16
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K8 BEKBITORELZRBEINERGE)

. Fl ) &
Ej}; D10 | D15 | D20 | D30 | D45 | GeoMJ |GeoMS |GeoMY | geoQ3 | geoA2 | & 3 & | F) 342 | £ 2 & |78 4t
g | OO | OO O0) [ CO L) | (%) | CB) | R | (k) | %) | HiE | & By
S
1 8.15 [13.19]18.11(35.19(24.19| 0.00 0.00 0.00 0.00 |[100.00|-30.833|-31.339| — L
2 | 5.81(14.53]19.05|41.02{19.05| 0.00 0.53 0.00 0.00 99.47 |-32.155{-31.339| & M
3 124.78(19.19|13.59(27.18]13.59| 0.00 10.47 0.00 0.80 88.74 |-34.7801-31.339| 2% H
4 1893 (17.27|20.25|38.72|14.29| 0.00 8.27 0.00 23.82 | 67.90 |-29.518(-31.339| — L
5 3.89 | 9.21 |13.91|34.79|36.22| 0.00 0.00 0.00 3432 | 65.68 |-27.907|-31.339| — L
6 |9.64112.9916.03(32.31(27.90| 0.00 0.00 0.00 0.04 9996 |-25.373|-31.339| — L
7 1192111527114.77134.47115.27} 0.00 0.00 0.00 0.00 }100.00)-31.720)-31.339] % L
8 [17.18]16.76]20.95|31.85[12.99| 0.68 0.00 0.00 0.00 99.32 |-29.644|-31.339| — L
9 | 8.56 |13.16]15.80(45.42|17.11| 26.94 0.00 0.00 0.00 73.06 [-28.875|-31.339| — L
10 | 8.51 [16.08(21.91(35.19({17.83| 22.60 0.00 0.00 0.00 38.92 [-27.732]-31.339| — L
11 [12.43117.22122.02|36.63|11.34| 0.00 0.00 21.15 0.00 | 47.42 |-25.905(-31.339| — L
12 [16.66(23.32121.65(30.81{ 5.83 | 0.00 0.00 20.05 0.00 79.95 [-30.7021-31.339| — L
13 [21.94(20.14(19.36(30.98| 7.49 | 0.00 0.00 0.00 0.00 1100.00(-29.820(-31.339|] — L
14 [18.82(21.50|17.35({23.70{18.33| 0.00 0.00 0.00 0.00 [100.00}-31.985}-31.339! % M
15 |15.79(17.44(18.02(29.16(/19.47| 0.00 0.00 0.00 0.00 [100.00]-27.764|-31.339} — L
16 [15.02(20.13|17.58(31.64{14.70| 0.00 0.00 4.84 0.00 95.16 [-28.4741-31.339], — L
17 | 3.33 | 6.24 [11.23(35.78(42.43| 0.00 0.00 0.00 0.00 |100.00{-30.398|-31.339} — L
18 | 9.83 [18.43(27.03(39.3214.92 | 0.00 0.00 0.00 0.00 |100.00]-31.309{-31.339] — L
19 | 7.70 [ 11.00{16.51{45.11(19.81| 0.00 0.00 0.00 0.00 [100.00]-32.816(-31.339 p-3 M
20 | 6.83 |13.67|15.95|36.45|27.34| 0.00 0.00 0.00 0.00 {100.00|-34.110{-31.339; % H
21 | 546 |11.92|11.43135.77|33.78} 0.00 0.00 0.00 0.00 |[100.00]-32.568(-31.339| % M
22 110.02112.02]|15.36|30.05{29.71| 0.00 0.00 0.00 0.00 |100.00]-30.891(|-31.339| — L
23 [10.49117.39|18.59|34.77|18.89| 0.00 0.00 0.00 0.00 [100.00|-31.142|-31.339| — L
24 | 9.65 (17.23]18.61(36.52|17.92| 0.00 0.00 0.00 0.00 |100.00|-32.890|-31.339| % M
25 1390|830 |11.47|31.48|43.68| 0.00 0.00 0.00 0.00 |100.00(-33.233(-31.339| & H
26 [24.84136.31|24.84|11.47| 1.91 0.00 0.00 0.00 0.00 |100.00(-33.294|-31.339| % H
27 | 435 |11.18|14.91|37.27|31.68| 0.00 0.00 0.00 0.00 |100.00|-34.402(-31.339| & H
28 | 3.56 | 6.32 |11.46|33.58|44.24| 0.00 0.00 0.00 0.00 [100.00|-33.572(-31.339| 2 H
29 | 3.89( 7.23 {12.79|46.70|29.46| 0.00 0.00 0.00 0.00 |100.00|-31.953|-31.339| % M
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2 Kilometers
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(& 1

Ka¥n
. HxW
L L]
¢ +EE
R‘iq;ﬁ‘il*ﬁ‘
AR
L1
BAHE
0 1 _ 2 Kilometers R )
ometers. AT T e . y
Il KEEETORERLRE
x9 BitKSELBHELEMEREMMEINR
e 1% iid & & Y
%% | 4(455%) |15 (17.05%) |29 (32.95%) |26 (29.55%) |14 (15.91%) | 88 (100%)
Bom| 0 (0%) 0 (0%) | 6(2500%) |13 (54.17%) | 5(20.83%) | 24 (100%)
L&A 0(0%) | 3(1579%) | 6(31.58%) | 4 (21.05%) | 6 (31.58%) | 19 (100%)
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