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Estimation of peak discharge and assessment
of landslide susceptibility in the Yufong dam watershed
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Abstract

The report estimates the discharge under different landuse conditions and the
flooding possibility along the river, and discusses the landslide susceptibility based on
the landslide inventory after 2009 Typhoon Morakot in the Yu-Feng-Yen watershed.

The area of Yu-Feng-Yen watershed is around 390.5 km?. This report extracts
three different watersheds from Yu-Feng-Yen watershed, and the smallest, middle, and
largest area of the three watersheds are 107.0 km? (27.4% of the total watershed area),
204.4 km? (52.3% of the total watershed area), and 262.7 km? (67.3% of the total
watershed area). This report estimates the discharge difference under the current
landuse condition and the landuse condition before artificial development from the
three watershed areas. The mean annual rainfall is around 3515.9 mm and the rainfall
intensity with the return period of 25 years and the duration of 60 minutes is around
123.8 mm/hr. The discharge under above-mentioned rainfall and the current landuse
condition in the smallest, middle, and largest watershed is larger by 125.5 cms, 260.3
cms, and 351.5 cms than that under the landuse condition before artificial development.
The area along the river will be flooding under such rainfall condition in the current
landuse condition.

The landslide area after 2009 Typhoon Morakot in the Yu-Feng-Yen watershed is
around 6.5 km?, i.e. the landslide ratio is around 1.67%. This report builds the
landslide susceptibility of Yu-Feng-Yen watershed based on the landslide inventory by
using Frequency Ratio method and Instability Index method. The mean landslide
susceptibility value by using Frequency Ratio method in the Yu-Feng-Yen watershed
is around 0.136, the predicted-landslide area occupies 8.5% of the total watershed area,
and the correct ratio of landslide susceptibility model is around 66.9%. The mean
landslide susceptibility value by using Instability Index method in the Yu-Feng-Yen
watershed is around 0.129, the predicted-landslide area occupies 2.4% of the total
watershed area, and the correct ratio of landslide susceptibility model is around 54.9%.
The performance of landslide susceptibility model by using Frequency Ratio in the Yu-
Feng-Yen watershed is better than that by using Instability Index method.

Keyword : landslide susceptibility, peak discharge
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3 1-15- 2% B-RH 100 EHEF 60 A4 2 P2 X a4

%% | D Q A (m?) V1 (m/s) Lk V2 (m/s) | S E) | PGRY%) R n
1 - 1432.0 1089.6 1.3 Pass 1.3 - - - -
2 250 | 1493.0 685.6 2.2 Pass 2.2 0.016 251.2 27 | 0.113
3 250 | 1554.1 909.6 1.7 Pass 1.7 0.001 310.0 29 | 0.038
4 250 | 1615.1 1191.6 1.4 Pass 1.4 0.0128 404.0 29 | 0172
5 250 | 16762 618.4 2.7 Pass 2.7 0.001 227.2 27 | 0.023
6 250 | 1737.3 4458 3.9 Pass 3.9 0.012 184.0 24 | 0.051
7 250 | 1798.3 304.9 5.9 Pass 5.9 0.0068 157.0 1.9 | 0.022
8 250 | 1859.4 307.6 6.0 Pass 6.0 0.001 144.8 2.1 0.009
9 250 | 1920.4 4958 3.9 Pass 3.9 0.0064 204.0 24 | 0.037
% | 50 | 19815 587.6 3.4 Pass 3.4 0.001 216.2 27 | 0018
10 | 200 | 2030.3 430.8 47 Pass 47 0.001 178.0 24 | 0012
11 | 250 | 20914 316.4 6.6 %2 E 1615 cms 6.1 0.0108 148.8 2.1 0.026
12 | 250 | 21525 587.6 3.7 Pass 3.7 0.001 216.2 27 | 0.017
13 | 250 | 22135 270.2 8.2 Z A 5654 cms 6.1 0.001 127.8 2.1 0.006
14 | 250 | 22746 237.2 9.6 %2 827.8 cms 6.1 0.0756 112.8 2.1 0.047
15 | 250 | 23356 403.3 5.8 Pass 5.8 0.001 167.0 24 | 0.010
16 | 250 | 2396.7 285.6 8.4 %2 654.6 cms 6.1 0.001 134.8 2.1 0.006
17 | 250 | 24578 265.8 9.2 %A 836.5 cms 6.1 0.0208 125.8 2.1 0.026
18 | 250 | 2518.8 425.8 5.9 Pass 5.9 0.001 176.0 24 | 0.010
19 | 250 | 2579.9 643.6 4.0 Pass 4.0 0.0196 236.2 27 | 0.068
20 | 250 | 2640.9 468.3 5.6 Pass 5.6 0.0032 193.0 24 | 0.018
21 | 250 | 2702.0 587.6 4.6 Pass 4.6 0.0016 216.2 27 | 0.017
22 | 250 | 2763.1 410.8 6.7 Z A 257.0 cms 6.1 0.001 170.0 24 | 0.008
23 | 250 | 2824.1 388.3 7.3 %5 4553 cms 6.1 0.0436 161.0 24 | 0.052
24 | 250 | 28852 393.3 7.3 Z 5 4859 cms 6.1 0.0096 163.0 24 | 0.024
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KL D Q A (m?) V1 (m/s) Wiy V2 (m/s) SHR) PCR%) R n
25 250 2946.2 292.2 10.1 %~ % 1163.9 cms 6.1 0.0044 137.8 2.1 0.011
26 250 3007.3 428.3 7.0 % A5 3945 cms 6.1 0.001 177.0 2.4 0.008
27 250 3068.3 463.3 6.6 7 A 2421 cms 6.1 0.0056 191.0 24 0.020
28 250 3129.4 493.3 6.3 F A% 120.1 cms 6.1 0.0064 203.0 24 0.023
29 250 3190.5 470.8 6.8 % A5 3184 cms 6.1 0.001 194.0 2.4 0.008
30 250 3251.5 4333 7.5 % A% 6082 cms 6.1 0.0168 179.0 2.4 0.031
31 250 3312.6 649.2 5.1 Pass 5.1 0.0084 238.2 2.7 0.035
32 250 3373.6 852.6 4.0 Pass 4.0 0.001 291.0 2.9 0.016
33 250 3434.7 1128.6 3.0 Pass 3.0 0.001 383.0 2.9 0.021
34 250 3495.8 1098.6 3.2 Pass 3.2 0.001 373.0 2.9 0.020
35 250 3556.8 1080.6 3.3 Pass 3.3 0.0108 367.0 2.9 0.065
36 250 3617.9 780.6 4.6 Pass 4.6 0.0136 267.0 2.9 0.051
37 250 3678.9 158.9 23.1 T AR 2709.5 cms 6.1 0.001 84.0 1.9 0.002
38 250 3740.0 180.9 20.7 %~ R 2636.3 cms 6.1 0.0296 95.0 1.9 0.013
39 250 3801.0 254.8 14.9 R 2246.9 cms 6.1 0.0452 120.8 2.1 0.023

L 17 3805.2 290.0 13.1 %~ iE 2036.3 cms 6.1 0.017647 136.8 2.1 0.017
40 233 3820.6 146.9 26.0 T R 29243 cms 6.1 0.001 78.0 1.9 0.002
41 250 3837.1 259.2 14.8 % AR 2256.0 cms 6.1 0.001 122.8 2.1 0.004
42 250 3853.5 4233 9.1 7~ E 12713 cms 6.1 0.001 175.0 2.4 0.006
43 250 3870.0 584.8 6.6 A~ E 3029 cms 6.1 0.001 215.2 2.7 0.009
44 250 3886.5 188.9 20.6 % Ak 2734.1 ems 6.1 0.0236 99.0 1.9 0.011
45 250 3903.0 144.9 26.9 % A% 3019.0 cms 6.1 0.0016 77.0 1.9 0.002
46 250 3919.5 241.6 16.2 %~ % 2445.8 cms 6.1 0.001 114.8 2.1 0.003
47 250 3936.0 243.8 16.1 T AR 2448.9 cms 6.1 0.056 115.8 2.1 0.024
48 250 3952.5 254.8 15.5 % 4~ 5 2398.3 cmis 6.1 0.008 120.8 2.1 0.009
49 250 3969.0 232.8 17.1 % A 2549.0 cms 6.1 0.001 110.8 2.1 0.003
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KL D Q A (m?) V1 (m/s) Wiy V2 (m/s) SHR) PCR%) R n
50 250 3985.5 263.6 15.1 % A% 2377.6 cms 6.1 0.0376 124.8 2.1 0.021
51 250 4002.0 276.8 14.5 % 4% 2313.6 cms 6.1 0.0132 130.8 2.1 0.013
52 250 | 4018.4 285.6 14.1 T AR 2276.4 cms 6.1 0.001 134.8 2.1 0.004
53 250 4034.9 294 .4 13.7 % 4R 22392 cms 6.1 0.0068 138.8 2.1 0.010
54 250 4051.4 298.8 13.6 % 4~ iR 2228.8 cms 6.1 0.01 140.8 2.1 0.012
55 250 4067.9 279.0 14.6 % 4 E 2366.1 cms 6.1 0.0048 131.8 2.1 0.008
56 250 4084.4 327.4 12.5 % 4~ % 2087.4 cms 6.1 0.001 153.8 2.1 0.004
57 250 | 4100.9 296.6 13.8 % A5 2291.7 cms 6.1 0.0176 139.8 2.1 0.016
58 250 4117.4 307.6 13.4 %~ 2241.1 cms 6.1 0.0084 144.8 2.1 0.011
59 250 4133.9 287.8 14.4 % 4R 2378.4 cms 6.1 0.001 135.8 2.1 0.004
60 250 4150.4 241.6 17.2 T Ak 2676.7 cms 6.1 0.001 114.8 2.1 0.003
61 250 4166.8 265.8 15.7 % 4 5 2545.6 cms 6.1 0.1072 125.8 2.1 0.034
62 250 4183.3 152.9 27.4 % 4~ ik 3250.5 cms 6.1 0.0136 81.0 1.9 0.007
63 250 4199.8 150.9 27.8 % 4~ 5 3279.2 cms 6.1 0.0124 80.0 1.9 0.006
64 250 4216.3 292.2 14.4 F 4~ % 2434.0 cms 6.1 0.001 137.8 2.1 0.004
65 250 4232.8 241.6 17.5 % 4% 2759.1 cms 6.1 0.0048 114.8 2.1 0.006
66 250 4249.3 393.3 10.8 %~ % 1850.0 cms 6.1 0.0036 163.0 2.4 0.010
67 250 4265.8 257.0 16.6 %~ % 2698.2 cms 6.1 0.001 121.8 2.1 0.003
68 250 4282.3 232.8 18.4 % 4~ R 2862.3 cms 6.1 0.0328 110.8 2.1 0.016
69 250 4298.8 292.2 14.7 % 4% 2516.4 cms 6.1 0.0028 137.8 2.1 0.006
70 250 4315.3 257.0 16.8 % 4% 2747.7 cms 6.1 0.001 121.8 2.1 0.003
71 250 4331.7 301.0 14.4 % 4 iR 24957 cms 6.1 0.0296 141.8 2.1 0.020
72 250 4348.2 290.0 15.0 % 4~ 25793 cms 6.1 0.001 136.8 2.1 0.003
73 250 4364.7 202.9 21.5 %~ % 3126.9 cms 6.1 0.0252 106.0 1.9 0.011
74 250 4381.2 248.2 17.7 % 4~ iR 2867.3 cms 6.1 0.0136 117.8 2.1 0.011
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KL D Q A (m?) V1 (m/s) Wiy V2 (m/s) SHR) PCR%) R n
75 250 4397.7 228.4 19.3 % 4 % 3004.6 cms 6.1 0.0032 108.8 2.1 0.005
76 250 4414.2 180.9 244 %~ % 3310.5 cms 6.1 0.001 95.0 1.9 0.002
77 250 4430.7 202.9 21.8 %~ % 3192.8 cms 6.1 0.0256 106.0 1.9 0.011
78 250 4447.2 188.9 23.5 %~ % 3294.7 cms 6.1 0.001 99.0 1.9 0.002
79 250 4463.7 180.9 24.7 % %~ % 3360.0 cms 6.1 0.001 95.0 1.9 0.002
80 250 4480.1 393.3 114 % 4~ % 2080.9 cms 6.1 0.001 163.0 2.4 0.005
81 250 4496.6 274.6 16.4 % 4% 2821.7 cms 6.1 0.1016 129.8 2.1 0.032
82 250 4513.1 410.8 11.0 %~ % 2007.1 cms 6.1 0.0268 170.0 2.4 0.027
83 250 4529.6 272.4 16.6 % 4~ ik 2868.1 cms 6.1 0.001 128.8 2.1 0.003
84 250 4546.1 281.2 16.2 % %~ % 2830.9 cms 6.1 0.008 132.8 2.1 0.009
85 250 4562.6 270.2 16.9 T 4% 2914.5 cms 6.1 0.001 127.8 2.1 0.003
86 250 4579.1 263.6 17.4 % 4% 2971.2 cms 6.1 0.001 124.8 2.1 0.003
87 250 4595.6 309.8 14.8 % 4~ ik 2705.9 cms 6.1 0.0084 145.8 2.1 0.010
88 250 4612.1 4433 10.4 % 4~ % 1907.8 cms 6.1 0.0016 183.0 2.4 0.007
89 250 4628.6 395.8 11.7 F 4% 2214.0 ems 6.1 0.001 164.0 2.4 0.005
90 250 | 4645.0 265.8 17.5 % 4 ik 3023.8 cms 6.1 0.026 125.8 2.1 0.015
91 250 4661.5 190.9 24.4 %~ % 3496.9 cms 6.1 0.001 100.0 1.9 0.002
92 250 4678.0 184.9 25.3 %~ % 3550.0 cms 6.1 0.0128 97.0 1.9 0.007
93 250 4694.5 263.6 17.8 % %~ % 3086.7 cms 6.1 0.0216 124.8 2.1 0.014
94 250 4711.0 252.6 18.7 % %~ 3170.2 cms 6.1 0.001 119.8 2.1 0.003
95 250 4727.5 318.6 14.8 % 4% 2784.1 cms 6.1 0.001 149.8 2.1 0.004
96 250 4744.0 290.0 16.4 %~ % 2975.1 cms 6.1 0.012 136.8 2.1 0.011
97 250 4760.5 174.9 27.2 %~ % 3693.4 cms 6.1 0.001 92.0 1.9 0.002
98 250 4777.0 196.9 24.3 % 4 % 3575.7 cms 6.1 0.0256 103.0 1.9 0.010
99 250 | 4793.4 270.2 17.7 % 45 3145.3 cms 6.1 0.001 127.8 2.1 0.003
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KL D Q A (m?) V1 (m/s) Wiy V2 (m/s) SHR) PCR%) R n

100 250 4809.9 259.2 18.6 % 4 % 3228.9 cms 6.1 0.001 122.8 2.1 0.003
101 250 4826.4 168.9 28.6 %~ % 3796.0 cms 6.1 0.0044 89.0 1.9 0.004
102 250 4842.9 252.6 19.2 %~ % 3302.2 cms 6.1 0.0028 119.8 2.1 0.005
103 250 4859.4 150.9 32.2 % %~ % 3938.7 cms 6.1 0.001 80.0 1.9 0.001
104 250 4875.9 228.4 21.3 % 4~ % 3482.8 cms 6.1 0.001 108.8 2.1 0.002
105 250 4892.4 200.9 243 % A 3666.7 cms 6.1 0.0028 105.0 1.9 0.003
106 250 4908.9 174.9 28.1 % 4 % 3841.8 cms 6.1 0.0016 92.0 1.9 0.002
T 11 4909.6 166.9 294 %~ % 3891.3 cms 6.1 0.001 88.0 1.9 0.002
107 239 4925.4 241.6 20.4 %~ % 3451.7 ems 6.1 0.001 114.8 2.1 0.003
108 250 4941.9 230.6 21.4 % 4~ iR 3535.3 cms 6.1 0.001 109.8 2.1 0.002
109 250 4958.3 334.0 14.8 T A% 2921.0 cmis 6.1 0.0024 156.8 2.1 0.005
110 250 4974.8 276.8 18.0 %~ % 3286.5 cms 6.1 0.001 130.8 2.1 0.003
111 250 4991.3 180.9 27.6 % 4~ ik 3887.7 cms 6.1 0.001 95.0 1.9 0.002
112 250 5007.8 252.6 19.8 % %~ 5 3467.1 cms 6.1 0.001 119.8 2.1 0.003
113 250 5024.3 312.0 16.1 %~ % 3121.2 ems 6.1 0.001 146.8 2.1 0.003
114 250 5040.8 164.9 30.6 % 4 % 4034.7 cms 6.1 0.001 87.0 1.9 0.002
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vk B A (km?) | A6 (%) | H3Ea f(km?) | H3F(%)
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(%) ¥ FHF A

AERTRE R R A S 21 0 U (BRER R IR B R

B 1T1% ~ # F T AGEREEE)E 167% ~ 22 T RHGERLZ LA

Bk 143%% A k(BB LREFHE - RFRHEET H3 k)it

109% 5 L & 3 e H3b o F ho 2L (A E) 2335 110

BB LB EA TR AT AoT L 24 0B 2-4 1T o
3224 2ERFLRFFTLFTRE

s | BROLOEE L

e Bt g P T N
(km?) %) | (km?) (%)

FIFEE PR EE TR fer R
- EER ¢§;;%+ B2 ERRE R 5.3 14 | 010 | 1.9
By 2N LI - R I R 2 B,

Y ;;;;gg PEF# SR 76 | 19 | 012 | 15
> Bk BRE B BET B K 3.0 0.8 - -
k18 % 0.0 0.0 - -
*EE R i 65.4 167 | 0.34 0.5
+ % pik 7)o 29.0 7.4 3.18 11.0
EE TSI 560 | 143 | 0.33 0.6
w5 EF v EERE SR FREAT H3 Kk 426 | 109 | 0.87 2.0
N WE SR BRI E AR 20.7 5.3 0.11 0.6
. w%ﬁw?%?% 9.0 2.3 0.18 2.0
¥ FEERFE 6.3 1.6 0.03 0.4
RTRE f#£%?E# 7.4 1.9 0.28 3.8
5ol K Fig s | P 0.9 0.2 0.01 1.0
LR RS G IF A 2.1 0.5 - -
wETE R b HRE | R AR 9.4 2.4 0.24 2.5
%78 K 10 A B w% FE3 K 9.9 2.5 0.01 0.1
PRy 3 A K )~ Rk) SRR 66.6 | 17.1 0.03 0.0
L VR R AT K 11.5 2.9 0.05 0.4
kR R HEEET K 5.4 1.4 0.05 0.9
W2 L E) 4 B R Bk ) £ 4ok TR 4 25.5 6.5 0.54 2.1
ok A R L Rt 6.7 1.7 0.07 1.1

T kR AFL AU
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IR R KT RS

R & A it

() 2

A3
SRR N PRy

Wﬁfﬁi

58%;: F

sl B

R

B 29.1% B SokAIF oo ok

# /\?p ./u) ln\#ﬁf’—"‘ 24

~

RS F -

2-5 - |l 2-5 #+7 o

125 2EABRTFIHANT AT FRE

3% &

[

b o ff(km?) | ARG (%) | #3®B e f(km?) | 3 F (%)
B¥ 166.6 42.7 0.30 0.2
1k 172.9 44.3 1.44 0.8
A% 22.6 5.8 0.05 0.2
kA1 12.6 3.2 0.16 1.3

N R 15.8 4.0 4.58 29.1

TR KR AE2 AT
() FEHLP O FS AT

AEOKE A
1000 m% ~*% 1000 mA 5 = B % ¥ > & 4 BP0 %

B 45 R )

2 %500

m~ 500 m2x

500 m

oo Re fE2 64.8% ; #HI®BG AL 6.5 km? > 12 500 mE 1000 m

3 %32 1000 mi B

6§l 2-6 “777 -

H B E 20% L RPN A R ST A F AT

426 TERP KR EERP A F FTHRA

+
T~

2-

FEHR T(m) | & A (km?) | G (%) | #BG fE(km?) | #3355 (%)
< 500 253.0 64.8 3.79 1.5
500~1000 108.5 27.8 2.18 2.0
> 1000 29.0 7.4 0.57 2.0
TR kiR AEL T
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(=) " & F]= & 47

AERERAERERY KR £ “:""E'}*" N 213 N A
£ 11 BRIz & 7B LRI (B L) BBz (EBT) s v & PP (A
@)~ BE LR (BA)EE S M'Jé;%;é B 2009 & 3 s me b B2 5D
Tz BAEEARREHR > EF 2009 # 08 % 05 p 21:00 & 2009 # 08 *
10 p 06:00 cn%AFa 54 %A Fa EFHA L3 1100 mm
1100 mmZ 1400 mm#% + % 1400 mm= B % R i& 7 4 5 o

p. N A E’;’f% & 43 10574 mm3I 16957 mm > T0% fE A §
213784 mm> B P RAER LA 1100 mmi LB AT L A A
2. 98.5% ; #3127 1100 mmZE 1400 mme % fe® » #3355 2.7% 0 %

RARE RS T A T AT & 27 fol] 27 #r A o

%27~ 2GR FRAFER LT FTHE

AR (mm) | 5 fE(km?) | B G F (%) | BB G (m?) | #3355 (%)
< 1100 16.3 4.2 0.09 0.6
1100~1400 191.0 48.9 5.07 2.7
> 1400 183.2 46.9 1.37 0.7

TR kR ApL T
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2 BBERER NS I S (FR)
(<) i

I 5 vk (frequency ratio » FR)&E 1 8 35 B4 1058 872 7 L3 Lee and
Talib (2005) > F1 & 5 8 = ;Np) 5 8 2m p #3856 ff (B8 H 3% G ff 2 v
",f AE A Bm ISR R 2 v o 1AE 5Ot (frequency ratio)iE 1‘# B 3% A
A Nz A At ing P #ag 4 2 d HMApRE F1F ol Ak
PR30S PR Y ATE R LS MRS RIS £ E - i) S
SR R B - et 2 o35 A 4 Bic(landslide susceptibility index ¢ LSI) -

a3 B BT B2 Ao(1)F8 AT e
LSI=FR;+FR,+FR;+...+FR, (1)
FR,E X422 4% NB HBApR F1F 2454 o § FR A3 1 pF
A FS A AL LG F MM K FROL Y 1 PR A3 FS
WA 4 A E G AP o AT K- LSI EA # 3 % 4 5 4 #f(Shahabi
etal.,2014)2% 5 #5(Yilmaz, 2009) > *F7 7 & & {7 5% & ot f Flpt o 4

%gﬁfﬁgazz%—LSI /’v\#fﬁ'f\‘ﬁrlﬂ\; 4*‘?’%3\%%#%@1?‘!
1 r-g Eﬂi%%%?‘: ‘ ~ ¢ Pl&’ilfamﬁ‘ I'& P‘fiﬂiqmi?‘gié o
Ref :

1. Lee, S., Talib, J.A., 2005, "Probabilistic landslide susceptibility and factor effect analysis,"
Environmental Geology, Vol. 47, 982—-990.

2. Shahabi, H., Khezri, S., Ahmad, B.B., and Hashim, M., 2014, "Landslidesusceptibility
mapping at central Zab basin, Iran: Acomparisonbetween analyticalhierarchy
process,frequency ratioand logistic regression models," CATENA, Vol. 115, 55-70.

3. Yilmaz, 1., 2009, "Landslidesusceptibility mapping usingfrequency ratio, logistic
regression, artificial neural networks and theircomparison: A case study from

Katlandslides(Tokat—Turkey)" Computers & Geosciences, Vol. 35, 1125-1138.
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(=) A5kt & A

ABARTFFAFTEEY DB A F L@ L 100 mE 2 1210 &
JEE A 1000 mER 2 0005 BHAEFFAF REY o R AHAE I E S
A3 40 R T SOR T A2 3.67 5 E5 > 10 B % F2 21; 8w 73
AEFEF? ORAEILELI s w2 16605 BTy a2 0.52;
B EFFAT R > RAMFILELISTREREZ 655 b BL B
B~ kRS~ TER < Bk Bz 0.005 2 s I F]F A F R o BoAHEF
WE ARG 2 R 2 1738 B E s B EY 2 011 YR N FS
A EREEY > B AAESOL L EESRP 500 mI 1000 mF B2 1.20 0 #
O G FEHLP LAY 500 mE 2 0.89; A FF AF R o B

ot s 1100 mI 1400 m% B2 159 ] & 5 -] * 1100 m% ¥ 2

B2 B A 2MA MR R A ES eI FF ARG R 2R
oo HAFSOLE 5 1738 0 @ &) ER] B ARF]F 2 430 1000 mFEFE
RFIF 2~ A~ KB~ B e B HIFS v @5 0000 & 5]+ 4
TR AR B A 2-8 fr ] 2-8 #rF o
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%28 ARG KFHF G R EREP L

A T o ff (km?) | #3%5 f(km?) | A3 A FR
BARF]F(H = o v)
< 100 182.0 3.7 56.6 46.6 1.21
100~200 109.4 1.5 23.2 28.0 0.83
200~300 40.4 0.3 5.3 10.4 0.52
300~400 23.7 0.4 6.1 6.1 1.00
400~ 500 14.3 0.3 4.3 3.7 1.18
500~600 9.2 0.2 2.7 2.4 1.15
600~700 5.9 0.1 1.1 1.5 0.71
700~800 3.0 0.0 0.3 0.8 0.43
800~900 1.5 0.0 0.3 0.4 0.79
900~ 1000 0.8 0.0 0.1 0.2 0.45
1000~1100 0.2 - - 0.1 0.00
> 1100 0.0 - - 0.0 0.00
HRFIFEER)
< 10 131.1 0.5 7.0 33.6 0.21
10~20 73.4 0.6 9.4 18.8 0.50
20~30 98.5 1.5 23.0 25.2 0.91
30~40 61.2 2.4 36.6 15.7 2.34
40~50 21.5 1.3 20.2 5.5 3.67
50~60 4.3 0.2 3.3 1.1 3.05
> 60 0.5 0.0 0.4 0.1 3.17
#oo 73 (2 E )
T 4.2 0.0 0.6 1.1 0.52
A 44.8 0.5 8.1 11.5 0.71
A 36.9 0.6 9.8 9.4 1.03
A 39.5 1.0 15.2 10.1 1.50
i3 46.4 1.3 19.7 11.9 1.66
2 47.6 1.1 17.1 12.2 1.40
7@ 52.1 0.8 11.5 13.3 0.86
& 61.7 0.6 9.5 15.8 0.60
a A 57.2 0.6 8.5 14.7 0.58
BT (REH )
- ek 1.4 0.1 1.5 0.3 4.34
» £ Rk 1.9 0.1 1.8 0.5 3.57
il 0.8 - - 0.2 0.00
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A o ff(km?) | #36 f(km?) | &3 AR FR
4% i 0.0 - - 0.0 0.00
TR A 16.7 0.3 5.1 4.3 1.20
v % Pk 7.4 3.2 48.7 1.9 2559
ERE 14.3 0.3 5.1 3.7 1.39
B % Ry 10.9 0.9 13.3 2.8 4.77
ik 53 0.1 1.7 1.4 1.28
£k 2.3 0.2 2.8 0.6 4.65
FHF A 1.6 0.0 0.4 0.4 1.04
KT R 1.9 0.3 4.4 0.5 8.92
gLk 0.2 0.0 0.1 0.1 2.23
W TR R & Pk B 0.5 - - 0.1 0.00
W TR R B HRE 2.4 0.2 3.6 0.6 5.83
w5 TR R 1 A X 2.5 0.0 0.1 0.7 0.21
P AR R 17.1 0.0 0.4 4.4 0.09
Rk 2.9 0.0 0.7 0.8 0.94
ZoRER 1.4 0.0 0.7 0.4 2.01
P D LR A 6.5 0.5 8.3 1.7 4.96
Bk # 1.7 0.1 1.1 0.4 2.61
2 A FlH(mH )
¥ 166.6 0.3 4.5 42.7 0.11
R 172.9 1.4 22.0 44.3 0.50
LG 22.6 0.1 0.8 5.8 0.14
kA1 12.6 0.2 2.4 3.2 0.75
RGP E T 15.8 4.6 70.2 40| 1738
PR N FF(H 2 o R)
< 500 253.0 3.8 58.0 64.8 0.89
500~ 1000 108.5 2.2 33.3 27.8 1.20
> 1000 29.0 0.6 8.7 7.4 1.17
Fa TS (HEZ L)
< 1100 16.3 0.1 1.4 4.2 0.33
1100~ 1400 191.0 5.1 77.7 48.9 1.59
> 1400 183.2 1.4 20.9 46.9 0.45

T

LB k%o f 5 390.5km? » $ k% #3858 4 5 6.5km? -

2.4 F
100

TR kR AdpLAE

40
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TERB R FEEREE HIER A

AT 1 E g~ ¥ (equal intervalclassification method) » 4] * i 2Rt
G N M ERR 0 R 1 2 B SN2 -Bo ) E)(B % -

FE) £ 1% & R PPEARFPHEES 5 025050075 %2 10 #2356
WAL w o St EciR 2 H B BRAc A 2-9 2 ] 2-9 “Ton o
=R ’ﬁ%’bi%‘ﬂvféiﬂi%%‘ﬂ A LTIERIG € HB BB
(¢ 727 HMBERTF)E TP HBTE | (7 77 B2 F #5FH
F) AL HRBUEFZERABFL TR 0 W IER € Y
BEB DG FYERG fF2 40% 0 @ FERF € HIBF B PG Y ERG

2. 96.0% o

% 2-9 2ERF R TS R H2 WSS L KL

A A & (km?) B A (%)
i 3% A 350.8 89.8
Y= 6.9 1.8

v o A 26.4 6.8
B M AR 6.5 1.7

TR kR Adp2 HoE

«% ? 15{?__' LL }\ f#ﬂi?ﬂ%i J:I\:' ’}’3_}\4 ’ I IJ,I ijl.g_ﬁ“ O 136 N
HEBEALE S 0173 m ATE G F % HS (B 2-10) B 1 % 79.8% >
MR L 202% BB 2 Bo® R R B A T hed 2-10 5T o

£ 2-10~ 24 RE LB F O 222 EBR B EKE L

7 B B 7 E 2

R 0.136 &1 Fg 5 (%) 79.8

WL LB 0.173 if ‘PJ #3545 35 (%) 33.1

WL B R GlE 127.2 TR iR 2 35 45 285 (%) 74

LR M T AT (%) 66.9 B FF (%) 20.2
LR 2L 3% 1 AR5 (%) 92.6

TR kiR AL T
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E o HBBERERES S X ki
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Gi
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T REEDIR I KR AR HFHED 1102 T

KB L FF A BT o

9(S;i—Smin)
D = —omin 4 q 3
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(=) * % Tdpdiz & 7+

BFF LY D EBL A ERIL T2 104 ERMA G ERE T 1A
LBARFIFIAFTHFRF? » B3 F 25 100 muERF > &% 25 43
1000 Mm% HREFF 2 # RAEF? B2 X2 5434083 50 2R %>
BEXTH W I0ORRRF  HeFFod wR? 32T idade
B L Thge B EFIAFREY R X T h v 3Rk BE T
SRR NTER A RER IR FFAFREY > R E T
SARBEE TR RZTRLLENE SIERFPFIAFTREY DA X
T_5 EEHP " 500 mE 1000 mE B o B% T4 REHLP )3 500 mE
Fo%aFdrsdmle > 5325 1100 mE 1400 m% F > &% %
o130 1100 m% B o & F]F A % AAE SO EEA 4 2-11 4o @) 2-11 #7

T

20211~ 2EREKF G % RS RS & EERD 4

5% % Ak WG | #BF 3 Si F]+
(km?) | (kem®) | (%) | %A |[(FA"M)]| &=~
FAEFFEZ: 2%
< 100 182.0 3.70 2.0] 0.0203 14.69 | 10.00
100~200 109.4 1.52 1.4| 0.0139 1003 | 7.14
200~300 40.4 0.35 0.9 0.0086 6.25| 4.83
300~400 23.7 0.40 1.7 0.0167 1206 | 8.39
400~500 14.3 0.28 2.0/ 0.0198 1432 9.77
500~600 9.2 0.18 1.9 0.0192 13.89| 9.51
600~700 5.9 0.07 12| 0.0118 8.54| 6.3
700~800 3.0 0.02 0.7| 0.0072 519 4.18
800~900 1.5 0.02 13| 0.0132 9.55| 6.85
900~ 1000 0.8 0.01 0.8| 0.0076 550 437
1000~1100 0.2 - - - 0.00| 1.00
> 1100 0.0 - - - 0.00| 1.00
total 390.5 6.53 0.1382
BEFFHEER)
< 10 | 1311 046 03] 0.0035] 150 1.00
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A% Bk | 3G fE | Mg | #B Si il
(km?) (km?) (%0) wAR | (FAY)| A
10~20 73.4 0.62 0.8| 0.0084 3.63| 1.76
20~30 98.5 1.50 1.5] 0.0152 6.58 | 2.83
30~40 61.2 2.39 3.9 0.0391 16.86 | 6.53
40~50 21.5 1.32 6.1 0.0614| 26.51| 10.00
50~60 4.3 0.22 51| 0.0511 22.04| 8.39
> 60 0.5 0.03 53| 0.0531 22.89| 8.70
total 390.5 6.53 0.2318
W 55 (2 E ~)
T 4.2 0.04 0.9 0.0088 591 1.00
A 44.8 0.53 12| 0.0119 7.99| 246
LA 36.9 0.64 1.7 0.0173 11.64| 5.04
L 39.5 0.99 25| 0.0252 16.95| 8.78
L2 46.4 1.29 2.8| 0.0277 18.67 | 10.00
3 47.6 1.12 23| 0.0234 1579 | 1797
B & 52.1 0.75 14| 0.0144 9.71| 3.68
& 61.7 0.62 1.0| 0.0101 6.79 | 1.62
& A 572 0.56 1.0 | 0.0097 6.55| 145
total 390.5 6.53 0.1485
BTG (R E )
- EER 5.3 0.10 1.9 0.0186 574 253
» R 7.6 0.12 1.5 0.0153 472 226
* R 3.0 - - - 0.00 | 1.00
! 0.0 - - - 0.00 | 1.00
R E A 65.4 0.34 0.5| 0.0051 1.58| 142
A 29.0 3.18| 11.0| 0.1096 33.83| 10.00
EE Y 56.0 0.33 0.6| 0.0059 1.83] 1.49
v B Ky 42.6 0.87 2.0 0.0205 6.31| 2.68
A 20.7 0.11 0.6| 0.0055 1.70 | 145
£ e pif 9.0 0.18 2.0 0.0199 6.15| 2.64
R 6.3 0.03 0.4| 0.0045 138 137
KT FA 7.4 0.28 3.8| 0.0382 11.79| 4.14
5oL K 0.9 0.01 1.0 | 0.0096 295| 1.78
W TR R < Pk F 2.1 - - - 0.00| 1.00
TR b R 9.4 0.24 25| 0.0250 771 3.05
e TR il A E 9.9 0.01 0.1 0.0009 027 1.07
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A% BAE | WG | M| #B Si ]+
(km?) (km?) (%) AR (A &4
o 30 ff R 66.6 0.03 0.0 0.0004 0.12| 1.03
el 11.5 0.05 0.4 0.0040 1.24| 1.33
ERIER 5.4 0.05 09| 0.0086 266 1.71
B L E) A 25.5 0.54 2.1 0.0213 6.56| 2.75
BRI A 6.7 0.07 1.1 0.0112 3.45 1.92
total 390.5 6.53 0.3241
I T3 (R H )
B ¥ 166.6 0.30 0.2 0.0018 0.56| 1.00
e 172.9 1.44 0.8 0.0083 264 1.20
LG 22.6 0.05 0.2| 0.0024 0.75 1.02
k11 12.6 0.16 1.3] 0.0126 3.98 1.34
B R R 15.8 4.58 29.1| 0.2908 92.07| 10.00
total 390.5 6.53 0.3159
FEHF VN FS (H i 2R
< 500 253.0 3.79 1.5 0.0150 27.37 1.00
500~1000 108.5 2.18 2.0 0.0201 36.69 | 10.00
> 1000 29.0 0.57 2.0 0.0197 35.94 9.27
total 390.5 6.53 0.0547
Fa TS (HZ L)
< 1100 16.3 0.09 0.6 0.0056 14.10 1.00
1100~1400 191.0 5.07 2.7 0.0266 67.06 | 10.00
> 1400 183.2 1.37 0.7 0.0075 18.84 1.81
total 390.5 6.53 0.0396
T kR AAEL A

% Excel ¥ 112 F| 32 BB T30 - @R G- #LE > 4o

T 4 2-12 > £ 12 ArcGIS i 35 5 % (Raster Calculator):*- & # € 334 -

£2-12- TERARKHNI X RhEE2 LT T

AnEE s | BEmL | Toe | BLAk | BEE
B A27F]+ 5.10 8.33 61.25 0.0962
H R F]+ 10.22 14.29 71.54 0.1124
Hoe ¥+ 4.90 11.11 44.07 0.0692
bR E S 7.36 4.76 154.49 0.2428
28 5 40.31 20.00 201.56 0.3167
FEHP  F] S 5.18 33.33 15.54 0.0244
o ¥ 29.30 33.33 87.91 0.1382
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AT 1 E g~ ¥ (equal intervalclassification method) » 4] * i 2R it
2 N BB 0F] 1 2B R NS IRER-B] B)/(B~ -
Bl @) B AI* A R A B EA S 0255050075 % 10 83 5
MR L e R AR MBS Bbaed 213 2§ 2-12 4
oo ip® RS EIR T T R DIMAEMBES TS S TIER € HE T
Bo(F M2 MRERT)E TIERIE AR TR (250 B2 B HEE
FR) AL RBP U F VG ZERALFF ISR 0 NRRE
W E B R A RS 2 23% 0 @ TERIF € MR e 4 A

B A2 97.7%

3213~ 2ERBKTH P X T B0 L R A B

TN E A & f (km?) A (%)
4 2 3% A 355.0 90.9
v R 26.3 6.7
¢RI A 4.5 1.2
R 4.6 1.2

TR kR Adp2 HoE

() % Tpdkiz2 B %

7. 3 G AV R x\jrpﬁ';:,zf‘ #“ﬂi’i’a,ﬁ«%’ﬂ’f—up ol BT IEE A
0129 > R/ Z E 5 0122 & AP EF FHH T (B 2-13) R FmF s

76.7% > ¥ EFF 5 233% M E 2 KB R B L KN L Hack 2-

14 #7575 o

#2-14~ 2ERFRF NI X T B2 #E B EE

% B 7P e

B AT 1o 0.129 B F s (%) 76.7

B R X 0.122 PR B3 4 355 (%) 45.1

B ER R ke 94.6 TRIR| 2L 3% 45 -5 (%) 1.4

TR M TR (%) 54.9 BB 5 (%) 233
TR 2 3% 1 (%) 98.6

FAL KR AdRE T
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