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Regression Models of Soil and Water Losses from Various
Erosion Control Measures in Mae Sa Integrated
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ABSTRACT

Regression models representing factors influencing soil and water losses from no measures plot (CK),
contour bund (CB), hillside ditch (HD), intermittent terrace (IT), and bench terrace (BT) were derived from
305 storm rainfalls collected from 3 replications of 5%20 runoff plots at Mae Sa Integrated Watershed and
Forest Land-use Project, Chiang Mai during 1980-1990. Stepwise regression analysis indicate only storm
rainfall (R,) significantly influenced on storm runoff (Q,) in each of all conservation measures with R? less
than 0.5 for either linear or non-linear models. There was no any parameter (R, and age of plot, A) meet
statistical criteria for Qg in annual prediction basis. In determining sediment concentrations from plot (S),
R, and Q significantly influenced on strom sediment yield (S,) either in linear or non-linear multiple regresion
but with R? ranges from 0.3972-0.7267. Age of erosion control measures shows insignificant influence on
soil erosion. In annual basis, there was no factor significantly influence on erosion prediction.
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a) Location of experimental plots at Mae Sa Integrated Watershed

5m. BLOCK 1 BLOCK 2 BLOCK 3
N N Lo
1 1 1 1 1 1 1 1 1 1 1 1
1 I 1 1 1 1 1 1 1 1 1 1
1 I 1 1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 1 1 1 1 1 1
1 ! 1 1 1 1 1 1 1 1 1 1
20m. 1 ! 1 1 1 1 1 1 1 | 1 1

CBICK:HDI|T:BT HD|BT:|T|CB|CK CKi1HD:1CB 1 IT 1 BT
1 1 1
1 I 1 1 1 1 : : : : : :
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1 1 1 1 1 1 1 1 1 1 1 1
1 I 1 1 1 1 1 1 1 1 1 1
1 I 1 1 1 1 1 1 1 1 1 1
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CK =check , CB =contour bund , HD =hillsdeditch
IT = intermittent terrace , BT = bench terrace
b) Experimental
/
—

Check

Bench Terrace \ /

Intermittent Terrace

iEui

Hillside Ditch

Contour Bund

) Side views of experimental erosion control

Figurel a) experimental location, b) design and c) plot x-sections.
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Tablel Regression modelsand associated statistical parameters of storm and annual water 10sses (Qg
and Q,) and storm and annual soil losses (Sqand S,) from various conservation measures plots
at Mae Sa Integrated Watershed and Forest Land-use Project, Chiang Mai.

Conservation Regression model R2 Fcalc Model
measures No.
Check Qs =-1.5824+0.1602 Rs 0.4139  213.991** -(1)
(CK) Qa=73.7162+0.0517 Ra-6.0823 A 0.5366 2.895ns -(2)
Ss=0.6878-0.1644 Rs+4.8839 Qs 0.4985  150.111** -(3)
Sa=97.7303-0.5535 Ra+8.1417 Qa 0.7506 7.522* -(4)
Contour Qs=-1.3609+0.1421 Rs 0.3972  199.685** -(5)
bund Qa=52.0584+0.0467 Ra-2.7052 A 0.5458 3.004ns -(6)
(CB) Ss=-0.2394-0.0173 Rs+1.3336 Qs 0.3705  88.860** -(7)
Sa=-610.6588-0.1237 Ra+418.4337 log Qa+33.7169 log A  0.6018 2.015ns -(8)
Hillside Qs=-1.4931+0.1576 Rs 0.4324  230.792** -9
ditch Qa=-104.4893+74.4036 log Ra-4.3714 A 0.5138 2.642ns -(10)
(HD) Ss=-0.1014-0.0404 Rs+1.7387 Qs 0.4293  113.580** -(11)
Sa=-617.9813-0.2104 Ra+483.2409 log Qa 0.7518 7.573* -(12)
Intermittent Qs =-1.3459+0.1470 Rs 0.4516  249.522** -(13)
terrace Qa= 69.8332+0.0437 Ra-4.5650 A 0.5838 3.507ns -(14)
(IT) Ss=-0.1286-0.0329 Rs+1.5163 Qs 0.4080  104.082** -(15)
Sa=-696.3171-0.1034 Ra+445.5981 log Qa+7.7054 A 0.7027 3.152ns -(16)
Bench Qs =-1.1969+0.1322 Rs 0.4436  241.535**  -(17)
terrace Qa=-67.2637+58.2682 log Ra-4.8331 A 0.5919 3.626ns -(18)
(BT) Ss = 0.2664-0.0168 Rs+0.7079 Qs 0.3442  79.270** -(19)
Sa=-398.3487-0.0322 Ra+229.4340 log Qa+83.8967 log A  0.7267 3.546ns -(20)

Note: Rs = storm rainfall amount (mm), A = Age of measures (year), Ra= annual rainfall amount (mm)
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