()

EF Zulkifli Yusop
14 16 4,993
16 2,496
1987 km?
(GIS) Universal Soil Loss Equation (USLE)
2003
62% 95% 22.4%
10.7% 3.1%
7.15 mil ton/yr 35.9 ton/halyr
477 ton/halyr 12.1 ton/halyr 59%
19.7%
(C) 184,928 ton/yr (N) 12,607 ton/yr, (P) 3,739 ton/yr
(K) 3,963 ton/yr
1980 1990
0.58 ton/halyr 6.44 ton/halyr 1.52 ton/halyr
(Sediment delivery ratios: SDR) 0.02 0.18 0.04

4%

Universal Soil Loss Equation
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Universal Soil Loss Equation (USLE)

(GIS)
(GIS)
USLE
2.
(GIS)
USLE
3.
1
3 Triang 1 Triang
1987
km? Kenaboi Pertang Gelemi Kemasul

2003 Triang



(58.6%) (22.4%) (10.7%) 1
Kemasol F.R. Kenaboi F.R. Garau F.R. Berembun F.R. Triang F.R. Pasoh F.R.
(F.R.: Forest Reserve)
(1 T ¥ b
AT _\_ &
.f,n..__.r - AR
o | if I|' % l.l‘ b
. b | ~7 TN
:\\7\@ A "'"*- DN
T f T,
LT Tl T Y o 4 s .
7
TEREP st WERL LTl i :
z -,' \I
o (s, N
- f . 'nw( |
“...’1}4 B 'r._.-f" JlI
e
1 Triang
13 1469mm 2350 mm
1811mm 3 5 9 12 2
Noguhci ® 36 366
122 47% 5mm 50% 2
7.8 mm/hr 63.8 mm/hr
1 2003 Triang
ha %
116 521.8 58.64
5959.0 3.00
5675.5 2.86
435.0 0.22
660.6 0.33
44 449.1 22.37
21 209.4 10.67
3788.1 1.91
198 698.6 100.00
2
(GIS) Universal Soil Loss Equation(USLE)
(Wischmeier & Smith 1978) USLE

6



i)

(GIS)

1990)

(SDR)

ab
0.6 -0.2 -0.1

Ci Ai

97 USLE

A=R.K.LS.CP 1)
(t/halyr) R K LS
P
CP VM 2 VM
i) 3
Zulkifli & Okuda (2004)*?)
30><30m
Walling (1978)
C=aQ" 7
(mg/1) Q (m®/s) Triang 11
1981 1982
Quyang & Bartholic(1997)%
SDR = a.AREA" (3)
AREA (km?) ab
© (N) (P) (K) B
C
n
~ 2.GA
C=- (4)

(1980

0.4



2 USLE
7.15 mil t/yr 22.4%
2.70 mil t/ha 37.8% 2
1.7 mil thyr 59%
19.7%
477 t/halyr
12.1 t/halyr
1/5 17
2 1995 Triang
(t/halyr)
(t/yr) (%)
1,407,526 19.69 12.1
413,256 5.78 69.3
! 466,180 6.52 82.1
2 207,581 2.90 477.2
158,688 2.22 240.2
2,704,054 37.83 60.8
1,692,511 23.68 79.8
98,444 1.39 26.4
7,148,240 100.00 35.9
1
2
2
Triang CNP K 184,929 12,607 3,739 3,963
tlyr 3 0.312 t/halyr
2.12 t/halyr N P K
0.84 0.25 0.26 t/halyr
4

8 USD/ton

148

340 K 107



(A)

[ Ja2s4-1440m
|:| 1129 - 1284 m

[ 973- 1129m
[ 818-973m
- [J40-200m []eo2-s18m
& [ 200 - 420m [ ]s07-662m
o [1420-660m 9351-507 m
660 920m 196-351m
I 920 - 1440 m -40_196m
B
#
‘2.
< [ J0.07-0.004
[ ]0.094-0.119
' [ 10.119-0.143
[ Jo-225 % 0.143-0.168
0.168 - 0.192
(225 3247 [ 0.192-0.217
3247 - 627 [ 0.217-0.241
627 - 929 I 0.241 - 0.266
[ 0266 - 0.29

.929 -223287

(E)

-1609 0019
-0.036

-1848
-0.052

- 2087
-0.068
- 2327 .
- 2566 -0101
- 2805 -0.117
- 3045 -0.134
-3284 -0.15

-3523

2 Triang GIS
(A) (B) <TIN> (C) S (D) K (E) (F)
CP VM




3 (t/halyr)
C N | P | K
tlyr t/halyr
36 413.5 2 482.4 736.2 780.4
(0.312) (0.021) (0.006) (0.007)
10 691.2 728.8 216.2 229.1
(1.794) (0.122) (0.036) (0.038)
12 060.3 822.2 243.8 258.5
(2.125) (0.145) (0.043) (0.046)
5370.2 366.1 108.6 115.1
(12.344) (0.842) (0.250) (0.265)
4105.3 279.9 83.0 88.0
(6.215) (0.424) (0.126) (0.133)
69 955.4 4 769.0 1414.4 1499.3
(1.574) (0.107) (0.032) (0.034)
43 786.2 2 985.0 885.3 938.4
(2.064) (0.141) (0.042) (0.044)
2 546.8 173.6 51.5 54.6
(0.675) (0.046) (0.014) (0.014)
184 928.9 12 607.0 3739.0 3 963.4
(0.931) (0.063) (0.019) (0.020)
C-2.587% N -0.1764% P —52.30 ppm K - 55.44 ppm
4 Triang
C CIRP | w™mP ct 2 CIRP® MP*
tly USD
36,4135 | 53965 | 6,197.2 | 1,567.1 | 291,307.8| 960,576.0| 669,300.4| 211,560.7
1,069.2 1,584.4 1,819.5 460.1 85,529.3| 282,029.5| 196,509.6 62,115.2
12,060.3 1,787.4 2,052.6 519.0 96,482.7| 318,147.8| 221,675.8 70,070.0
5,370.2 795.9 914.0 231.12| 42,961.9| 141,665.1| 98,708.0| 31,200.8
4,105.3 608.4 698.7 176.7 32,842.8| 108,297.7 75,458.6 23,851.9
69,955.4 | 10367.4| 11,905.7 | 3,010.7 | 559,642.6|1,845,400.7|1,285,819.5| 406,437.7
43,786.2 6489.1| 7,452.0 | 1,884.4 | 350,289.6|1,155,066.0| 804,815.1| 254,395.9
2,546.8 377.4 433.4 109.6 20,373.4 67,183.8 46,811.6 14,796.8
184,928.9 | 31473.1| 31,4731 | 7,958.7 |1,479,431.4 |4,878,366.6 |3,399,098.6 |1,074,429.1
1- 8.00USD /ton
2 - 46% 178USD /ton
3 - CIRP P,0s5 27% 108USD/t
4 - MP K20 60% 135USD /t




(r’=0.51,
p<0.001) 3
Reduced Major Axis Line (RMAL)
(load-discharge rating curve)
L =0.0237Q%*"  (r?=0.85, p<0.001) (5)
L (t/day) Q (m3/s) 1980 1990
0.56 6.44 t/halyr 1.52 t/halyr 4
SDR 1.6% 17.9% 4.2%
80 20%
70 y =0.117x+4.37 * =
60 | =051 E T 16% <
=
S T 12%
T 8%
+ 4%
o - o~ o <t wn ‘ o ‘ ~ 0 (=23 o 00/0
mm 585 8888¢% 838§
3 Triang 4 1980 1990
SDR
(GIS) Universal Soil Loss Equation(USLE)
Triang
7.15 mil ton/yr (35.9 ton/halyr)
(477 ton/halyr) (12.1 ton/halyr)
59%
19.7%
5 6.5
6
Triang (SDR)

4%



(GIS) Universal Soil Loss Equation(USLE)
Triang
(1)
5 6.5 (2)
6 (3)
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