SHE B A A B K] 20(4) © 415~424, 2006
Kor, J Env, Eco, 20(4) : 415~424. 2006

N = - 1
M EMol 2st S HEX[He Wt A o X]

* = 3
He2¥ . ojsy

Evaluation and Prediction of Failure Hazard Area by
the Characteristics of Forest Watershed'
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ABSTRACT

This study was carried out to analyze the characteristics of forest watershed factors by using
the quantification theory(I) for evaluation and prediction of the failure hazard area.

Present sediment(m3/yr/ha) of erosion control dams were investigated in 95 sites of erosion
control dam constructed during 1986 to 1999 in Gyeongnam province.

The results obtained from this study were summarized as follows;

General condition of class I(Very hazard area) were as follow; Igneous rock in parent rock, coniferous
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in forest type, below 20year in stand age, below 30cm in soil depth, SCL in soil texture, 31 ~40%
in gravel contents, S~ E in aspect, 2,501 ~3,500m in length of main stream, 26~ 30 in number
of total streams, 5,501~ 10,000m in length of total streams, over 3 in stream order, over 16 in
number of first streams order and over 31° of slope gradient.

General condition of class II(hazard area) were as follow; Metamorphic rock in parent rock,
hardwood in forest type, over 21 ~24year in stand age, 31 ~40cm in soil depth, SiCL or SCL in
soil texture, 11~20% in gravel contents, S~W in aspect, 1,501 ~2,500m in length of main
stream, 6 ~ 10 in number of total streams, 3,501 ~ 5,500m in length of total streams, 2 in stream
order, 6~ 10 in number of first streams order and over 31° of slope gradient.

General condition of class III(Un hazard area) were as follow; Sedimentary rock in parent rock,
mixed in forest type, over 25year in stand age, 41 ~ 50cm in soil depth, SiCL in soil texture, below
10% in gravel contents, N~ W in aspect, below 500m in Iength of main stream, below 5 in number
of total streams, below 1,000m in length of total streams, below 1 in stream order, below 2 in num-
ber of first streams order and below 25° of slope gradient.

The prediction method of suitable for failure hazard area divided into class I, II, and III for the
convenience of use. The score of class I evaluated as a very hazard area was over 4.8052. A score
of class IT was 4.8051 to 2.5602, it was evaluated as a hazard area, and class III was below 2.5601,

it was evaluated as a un hazard area.

KEY WORDS : QUANTIFICATION THEORY(1), SEDIMENT, EROSION CONTROL DAM
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Figure 1. The measured method
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Table 2. Classification of category for each factor

L LA

of sediment in erosion control dam
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L. 431 42(X 2:number of first streams order) :
1/25,000 2| & =4 ol A Horton-Strahler (1952)9] 1Al
o SJstol f A AXTASE ZASHGT

M. APH 7 A X5:slope gradient) : 1/25,000 23 =AF
off A PRE5(1955)2) Wb of) &Jste] 245 3H(°)S A
g
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category 2 T8} 2+ Ao} $3) BAR] dht 7]
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Category
Factors 1 5 3 2 5 6 7
Xi Sedimentary rock Igneous rock Metamorphic rock
X2 Coniferous Hardwood Mixed
X3 <20year 21~24 25year<
Xa <30cm 31~40 41~50 5lem<
Xs SiCL SiL SCL
Xs <10% 11~20 21~30 31~40 41%<
X7 N~E N~W S~E S~w
Xz <500m 501~1,000 1,001 ~1,500 1,501~2,500 2,501~3,500 3,50lm=<
Xo <5 6~10 11~15 16~20 21~25 26~30 31<
Xio <1,000m 1,001 ~2,000 2,001 ~3,500 3,501~5,500 5,501 ~10,000 10,00lm<
Xn <1 2 3< :
Xiz <2 3~5 6~10 11~15 16<
X3 <25° 26~30 31°<
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Table 3. Normalized score of each category and range

Factors Category Score Mean score Normalized score Range
1 -0.0360 -0.2006

X Parent rock 2 0.2791 0.1646 0.1145 0.3151
3 0.0000 -0.1646
1 0.4520 0.1087

X, Forest type 2 0.3721 0.3433 0.0288 0.4520
3 0.0000 -0.3433
i 0-3670 0.1162

X3 Stand age 2 0.4145 0.2508 0.1637 0.4145
3 0.0000 -0.2508
1 0.2448 0.0868

X4 Soil depth § _8:32;(; 0.1580 8213% 0.3401
4 0.0000 -0.1580
1 -0.0200 0.0182

Xs Soil texture 2 -0.1089 -0.0382 -0.0707 0.1089
3 0.0000 0.0382
1 47874 04681
2 -3.9176 -0.0983

Xs Gravel contents 3 -3.2017 -3.8193 0.6176 42874
4 -3.0804 0.7389
5 0.0000 3.8193
1 -0.0268 20,0139

X Aspect : RV -0.0129 P 0.1817
4 0.0000 0.0129
1 0.3939 -0.4486
"o 2 -0.2066 -0.2613
Length o 3 0.2136 0.1589

Xy i stream ) 04510 0.0547 03963 0.8449
5 0.3804 0.3257
6 0.0000 -0.0547
i -0.0851 -0.0660
2 -0.0200 -0.0009
3 0.1905 0.2096

x,  umber of total 4 0.3868 -0.0191 0.4059 0.5097
streams 5 0.4135 0.4326
6 0.4246 0.4437
7 0.0000 0.0191
i 20,2035 204583
Dot 2 0.2434 -0.0113
Length o 3 0.6027 0.3480

Xio votal streams . 06626 0.2547 0.4075 0.8661
5 0.6495 0.3948
6 0.0000 0.2547
Stream 1 171606 -0.5497

Xn 2 -0.5526 -0.6114 0.0588 1.1606
order 3 0.0000 0.6114
i 112394 -0.2855
Number of 2 -0.6733 0.2806

X2 3 -0.5374 -0.9539 0.4165 1.2394
first streams order 4 -0.2155 0.7384
5 0.0000 0.9539
Slope 1 203179 20,1931

Xi3 , 2 -0.1182 -0.1248 0.0066 0.3179
gradient 3 0.0000 0.1248

Note) R2 = 0.9437, Prob > F = 10.07 (P=0.0001)
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Yol et EAlpuch Afol B sE ool B
o WA3L7] R A0 2 heht Aot A E AL
olol whelelel BAZL 4 i Ao2 245
ict.
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13749 QIA-Z 55709) category & F-E-B} 11 S=k3}
o] 2ol of3te] B4 E|o 7 2z} 2ix}<] category'd A th
A, 53 BEAFE A8t

22 Y =-0.2006 Xy, +0.1087 Xa,y +0.1162 X3,
+0.0868 X4, +0.0182 Xs,, - 0.4681 X, - 0.0139 X7, -
0.4486 Xs.1 - 0.0660 Xo.; - 0.4582 Xyg.1 - 0.5492 X1, -
0.2855 Xi2,1 - 0.1931 X131 2 E2E| Q)01 o]o) o3 A
B2 94% A =gk

4.50

4.00
3.50

1.50
1.00 =
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0.00 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13
Factors

Figure 2. Range of each factor affecting to

sediment(ms/yr/ha)
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Figure 3. Partial correlation coefficients of each
factor affecting to sediment(m3/yr/ha)
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A Ueht 51 AR gl 2 IS mR L 9l
v Aeg FAHYey fFo=  dAEMHES
(X12;1.2394), 3F-AR(Xi1;1.1606), 2314 0](Xyo;
0.8661), 23} 71 0](X3;0.8449), 28} 4(X6;0.5097),
QAH(X2;0.4520), A (X3;0.4145), EA(X4:0.3401), AF
ABAHX)3:0.3179),  E9KX;0.3151),  AbHEre
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WAL 848 53 EAFFO Bodt= 7)o
ZE Il &4 e 2AATA S ot 2 qlapd
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HTH(X6)0] 0.8943 0.2 7} A Vel L o202
Z3F 2 01(X10;0.5224), F3HH L 0)(X50.5164), 31
R4(Xy; 0.4742), UFSFA2(X12;0.4687), U
(X5;0.4061), EA(X4:0.3387), YAH(X2; 0.2709), =
U(X1;0.2546), E3FHF(X0;0.2154), ALHAA}
(X13;0.2090) 0 2 B AT 71 B A(X5;0.1145), AFH
- 9(X7;0.0812)= HAAHA S WA Vel ok 2
ZLof) v Etod g3 EALRFO]| FEFE | A& 7)o =t W

A ] At T BEARF
AT A HEYrol 7t
o2 BAHYIGLoR

245 AR category ' 4J H(Table 3)& 9574 4t
HFA 9 4F ARl wHSAIA T B HE AS
S71E22 & A¥AGESLIL F 22 Priet

Category®t] A A4S ZAMEH 9570 A9
9] Z+ QAL M-S A| A AAlg B HE & 2o i
2]i= -3.34807 o| A 3.38727 Afo|of HESIT Qo
o 472 0.01968 0]t

A= A 54 1.14217 o]/4+9] A1 H 2.2 957)) |
Z 437047 g E|o] 45%2] REE HE T [[FR]=
o &%) 1.14208 A -1.1029 Afo] & 277 4 0f 29%
£ A5t g o NI A & o &%) -1.1030 o}5}2] 7
o' 25740 26% S HEE VERA It

AU AZX o o3t A% H o] Z(Table 4) 57
AE L 1L HF A &3t 137) AAE ZF F4]9]
category ' &8 =of o gt Zt categoryH S & E 42 H|
(%) 2 8to] 72+ gRofjA W EXE Kol Axpd
category = A 2|3} A 1}1= Table 59 Zch

1A= A A Y] 4] W EARGE 3 ATALE] HHAY
o] L EE YA GLZ Y42 FESY, 4
2034 o3}, EA1-2 30cm ©]3tE2 Yo} A1 EAo]
Z A okol Ml 7} A A 3R] £obe E3 EoF
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1AeL7] 412 A Goitt. B2 EFUAAtol 9] &
8ol kst A &0 g SR E S
7V #1& AHHAFESCL)H oo Bk H=aak2 3
1~40%, AMHS = A EHof AEHY 9 % Aotd A
o] P2 T F~ (S ~E)AtHO| AT F3p b o
£2,501~3,500m, £3t- = 26~307), 230720
L5501 ~10,000m= Arg3) 7] & 2o} ke slnses
7HA I Qo™ tHR e A T A H-E wol 7HR 2

Table 4. Prediction score for evaluation of failure hazard area by normalized score

Class of failured hazard area

Prediction score

Number of area (%)

Very hazard area (I) 1.1421 < 43(45%)
Hazard area (II) -1.1029 ~ 1.1420 27(29%)
Un hazard area (III) < -1.1030 25(26%)
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Table 5. General descriptions of area condition by prediction score of failure hazard

Factors

Class

1

11

11

X, Parent rock

Igneous rock

X, Forest type Coniferous
X; Stand age <20year
X4 Soil depth <30cm

Xs Soil texture SCL

Xs Gravel contents 31~40%
X7 Aspect S~E

Xs Length of main stream 2,501 ~3,500m
Xo Number of total streams 26~30
Xio Length of total streams 5,501 ~10,000m
Xy Stream order 3<

X2 Number of first streams order 11~15 or 16<
Xi; Slope gradient 31°<

Metamorphic rock

Sedimentary rock

Hardwood Mixed
21 ~24year 25year<
31 ~40cm 41~50cm
SiCL or SCL SiCL
11~20% <10%
S~W N~W
1,501 ~2,500m <500m
6~10 <5
3,501 ~5,500m <1,000m
2 <1
6~10 <2
31°< <25°

20| L v)XE= A -HLE 11 ~15H = 16
7l 0]Abo] QT AFH A AL 31°0]A}0] x| & 0 & W}
At
Ak

IFAE Abo] tha g slo] Y WA go s
Ape STl ek, 42 21 ~249 A0l T E
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