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P-Factors in Universal Soil Loss Equation (USLE)
of Various Conservation Practices
on Hillslope at Mae Sa Integrated Watershed
and Forest Land-use Project, Changwat Chiang Mai
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ABSTRACT

P-factor in the USLE, the ratio of soil loss between conservation meausures plot and up and down
plowing plot, of 4 soil conservation measures namely bench terrace (BT), intermittent terrace (IT), hillside
ditch (HD), and contour bund (CB) was determined based on soil loss during 1980 to 1990 observed from
three replications of 5%20 meter runoff plots on 30% slopling area at Mae Sa Integrated Watershed and Forest
Land-use Project, Chiang Mai. Results showed that P-factor for BT, IT, HD and CB was averaged at 0.128,
0.245, 0.299 and 0.214 respectively. The same pattern of erosion control efficiency was also derived when
P-factor was determined based on soil loss per a unit of rainfall factor and on mm of water loss.
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a) Location of experimental plots at Mae Sa Integrated Watershed Project , Chiang Mai.
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b) Experimental design
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¢) Side views of experimental erosion control measures.

Figure 1 a) Experimental location, b) design, and c) plot x-sections.
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Table 1  Soil and water losses during 1980 to 1990 from runoff plots of various conservation measures

at Mae Sa Integrated Watershed and Forest Land-use Project, Chiang Mai.

2/

Year  Rainfall Average soil and water losses from conservation measures
factor Check Contour Bund Hillside Ditch Intermittent Terrce Bench Terace
R-facl/ (CK) (CB) (HD) I7) (BT)

m-ton/ha  Soil Water  Soil Water Soil Water Soil Water Soil  Water

ton/ha mm ton/ha mm ton/ha mm ton/ha mm ton/ha  mm

1980 936 15.6  100.0 4.0 94.5 52 93.9 4.9 100.2 1.1 89.7
81 731 106.0  177.7 9.2 96.3 214 138.6 15.3 116.1 4.1 110.0
82 935 48.6 82.1 13.7 80.0 19.2 88.2 13.0 82.8 77 814
83 730 13.7 1269 10.1 133.4 11.1 1425 10.1 135.0 6.3 1185

84% - - - - - - - - - - -
1985 478 51 464 28 54.0 25 541 43 61.3 40 486
86 616 332 868 184 948 161 1022 207 1105 127 1004
87 35 210 461 6.3 471 134 507 6.8 48.8 26 426
883/ _ _ _ _ _ B _ _ _ _ _
893/ _ _ _ _ _ B _ _ _ _ _
1990 549 73 569 23 53.9 46 604 1.6 40.7 1.5 385
Mean (1) 564 313 904 84 81.8 117 913 9.4 86.9 50 787
Mean (2) 640 328 967 87 867 115  97.1 9.8 92.3 53 838

Notes: 1/ estimated from R-fact = 8.28 P-215.06; P=amount of rainfall in cm. (ﬁﬂgﬂu, 2527)
2/ average from 3 replications
3/ no recorded data from the project
- Mean (1) is estimated from all years recorded data

- Mean (2) is estimated excluding unrealiable data of annual rainfall-factor in 1987
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Table 2  P-factor in USLE of various conservation measures on sloping land of Mae Sa Integrated Watershed

and Forest Land-use Project Chiang Mai when assuming P-factor for check plot equals 1.0 and

0.8.

P-Factor

Type of conservation measures

Year Contour Bund Hillside Ditch Intermittent Terrace Bench Terrace
Pck=1.0 Pck=0.8 Pck=1.0 Pck=0.8 Pck=1.0 Pck=0.8 Pck=1.0 Pck=0.8
1980 0.256 0.205 0.334 0.267 0.314 0.251 0.068 0.054
1981 0.087 0.069 0.202 0.162 0.144 0.115 0.038 0.031
1982 0.282 0.226 0.395 0.316 0.268 0.214 0.159 0.127
1983 0.737 0.589 0.807 0.646 0.740 0.592 0.463 0.371
1984 - - - - - - - -
1985 0.557 0.446 0.499 0.399 0.838 0.670 0.775 0.620
1986 0.556 0.444 0.486 0.389 0.623 0.498 0.384 0.307
1987 0.299 0.239 0.637 0.510 0.324 0.259 0.126 0.100
1988 - - - - - - - -
1989 - - - - - - - -
1990 0.320 0.256 0.635 0.508 0.226 0.181 0.202 0.162
Mean (1) 0.267 0.214 0.374 0.299 0.306 0.245 0.160 0.128
Mean (2) 0.262 0.210 0.336 0.269 0.303 0.243 0.165 0.132
Note : - Value 0.8 for Pck is the middle value adjusted for no plowing condition of upland rice area since 1.0 and 0.7 are

assigned for up-and-down plowing and forest land surface respectively. (Wischmeier and Smith, 1978; and Dissmeyer
and Foster, 1981)

- No recorded data in 1984, 1988 and 1989

- Mean (1) is estimated using all years recorded data

- Mean (2) is estimated excluding unrealiable data of annual rainfall in 1987
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Table 3  Efficiency in reducing soil erosion of various soil conservation measures on sloping land of Mae
Sa Integrated Watershed and Forest Land-use Forest Project, Amphoe Mae Rim, Chiang Mai.
Soil erosion reduction efficiency (SRE, %) for
Year Contour Bund Hillside Ditch Intermitlent Terrace Bench Terrace
(CB) for Pck= (HD) for Pck= (IT) for Pck= (BT) for Pck=
1.0 0.8 1.0 0.8 1.0 0.8 1.0 0.8
1980 74.4 79.5 66.6 73.3 68.6 74.9 93.2 94.6
81 91.3 93.1 79.8 83.8 85.6 88.5 96.2 96.9
82 71.8 774 60.5 68.4 73.2 78.6 84.1 87.3
83 26.3 41.1 19.3 354 26.0 40.8 53.7 62.9
84 - - - - - - - -
1985 443 55.4 50.1 60.1 16.2 33.0 22.5 38.0
86 444 55.6 51.4 61.1 36.8 50.2 61.6 69.3
87 70.1 76.1 36.3 49.0 67.6 71.4 87.4 90.0
88 - - - - - - - -
89 - - - - - - - -
1990 68.0 74.4 36.5 49.2 73.4 81.9 79.8 83.8
Mean (1) 73.3 78.6 62.6 70.1 69.4 75.5 84.0 87.2
Mean (2) 73.8 78.9 66.4 73.1 69.6 76.1 83.5 86.8

Notes: - no recorded data in 1984, 1988 and 1989

- Mean (1) is estimated from all years recorded data

- Mean (2) is estimated excluding unreliable data of annual rainfall in 1987
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Efficiency in reducing soil erosion per unit of annual rainfall facotr (% per m-ton/ha) and per unit

surface runoff (% per mm) with P equals 0.8 for various soil conservation measures at Mae Sa

Integrated Watershed and Forest Land-use Project, Chiang Mai.

Contour Bund (CB)

Hillside Ditch (HD)

Intermiltent Terrace (IT) Bench Terrace (BT)

Year PCB/R—fac PCB/Runoff Pyp/R-fac Pyp/Runoff Pr/R-fac Prp/Runoff Pgr/R-fac  Pgp/Runoff

% (m-t/ha)-1 % mm-1 % (mm-t/ha)-1 % mm-1 % (m-t/ha)-1 % mm-1 % (m-t/ha)-1 % mm-1
1980 0.0219 0.2169 0.0285 0.2843 0.0268 0.2505 0.0058 0.0602
81 0.0094 0.0716 0.0222 0.1169 0.0157 0.0991 0.0042 0.0282
82 0.0242 0.2825 0.0338 0.3583 0.0229 0.2585 0.0136 0.1560
83 0.0807 0.4415 0.0885 0.4533 0.0811 0.4385 0.0508 0.3131

84 - - - - - - -
1985 0.0933 0.8259 0.0835 0.7375 0.1402 1.0930 0.1297 1.2757
86 0.0721 0.0483 0.0631 0.3806 0.0808 0.4507 0.0498 0.3058
87 0.6828 0.0574 1.4571 1.0059 0.7400 0.5307 0.2857 0.2347

88 - - - - - - -

89 - - - - - - -
1990 0.0466 0.0750 0.0925 0.8411 0.0330 0.4447 0.0295 0.4208
Mean (1) 0.1289 0.2524 0.2337 0.5222 0.1426 0.4457 0.0711 0.3493
Mean (2) 0.0497 0.2802 0.0589 0.4531 0.0572 0.4336 0.0405 0.3657

Notes: - no recorded data in 1984, 1988 and 1989

- Mean (1) : estimated from all years recorded data

- Mean (2) : estimated excluding unrealiable data of annual rainfall in 1987
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