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ABSTRACT

Landslides can cause frequent ecological impacts on upstream watersheds. Areas damaged
by landslides accelerate the erosion process, making it more severe, which is also a main cause of
soil loss induced by increasing the total suspended solids during each event. This study aimed to
estimate the soil loss caused by erosion during both normal condition and 10-year landslide condition
in a mixed fruit tree-based agroforestry in Maepoon sub-district, Lablae district, Uttaradit province by
analyzing the correlation between rainfall and surface runoff in each rainfall event. The rainfall
amounts of a single rain event were collected during the rainy season from January 2016 to October
2016. The study indicated that the amounts of surface runoff were significantly different when
compared between fruit tree-based agroforestry and landslide-damaged area with an average of 1.25
mm and 2.37 mm, respectively. Soil loss was higher in landslide-damaged area compared to the
mixed fruit tree-based agroforestry with a rate of 65.25 kg rai”’ year' or 0.408 ton ha' year™. This
study provides a better understanding of landslide-induced hydrological change in the upstream
watersheds, which can be essential for decision making in finding the guidelines for soil erosion and

sediment control in the future.
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Table 1 General characteristics, structure of plots, and soil loss assessment.

Average No. of dominant tree (DBH>4.5 cm)
Plots Plot size
Ecosystem slope  Aspect ,
code (m°) D.zib Ldom M.den Mram F.sem
(degree)
FNO1 FN 27 N22 64 1 2 - - -
FNO2 FN 2233 N21 48 2 1 - - -
FNO3 FN 34.66 N21 48 1 2 - - -
FSO1 FS 3233 N7 24 - - 1 3 -
FS02 ES 24 N7 24 - - 3 1 1
FS03 ES 34.66 N7 24 - - 2 1 1

Remarks: FN: Study plot of mixed fruit tree-based agroforestry, FS: Study plot of mixed fruit tree-based

agroforestry under landslide conditions; D.zib : Durio zibethinus Murray.; L.dom : Lansium

domesticum Corr.; M.den : Macaranga denticulata; M.ram : Maesa ramentacea A. DC; F.sem :

Ficus semicordata Buch.-Ham. ex Sm.
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Figure 1 Rainfall data for 47 daily rainfall events, during a period between

November 2016.
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Table 2 Runoff characteristics related to rainfall amount in the mixed fruit tree-based agroforestry

and mix fruit tree-based agroforestry under landslide condition.

Mean of S.D. of
Number of Total Total Pearson
percent percent
Plots code runoff data rainfall runoff correlation
ii d ( ) ( ) ® runoff of runoff of
te mm mm r
conec rainfall (%) rainfall (%)
FNO1RF 59 1,692.660 8.750 0.883" 0.12 0.26
FNO2RF 58 1,726.260 16.279 0.945" 0.19 0.51
FNO3RF 62 1,738.390 5.2132 0.934" 0.05 0.12
FSO1RF 53 1,488.440 5.6965 0.901" 0.05 0.12
FSO2RF 60 1,624.790 31.030 0.821" 0.41 0.78
FSO3RF 58 1,356.690 13.807 0.822" 0.16 0.31

Remarks: FN: Study plot of runoff of mixed fruit tree-based agroforestry, FS: Study plot of runoff of

mixed fruit tree-based agroforestry under landslide condition; “Correlation is significant at

the 0.01 level
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Figure 2 Relationship between rainfall and runoff in the mixed fruit tree-based agroforestry (FN) and
mixed fruit tree-based agroforestry under landslide conditions (FS) calculated at plot scale.
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Figure 3 Relationship between rainfall and average value of runoff in the mixed fruit tree-based
agroforestry (FN; N=3) and mixed fruit tree-based agroforestry under landslide conditions
(FS; N=3) calculated for each ecosystem type.
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Table 3 Regression coefficients used to estimate the amount of runoff in the mixed fruit tree-

based agroforestry system.

Standard
Landslide Adjusted
Intercept  Slope error of F d.f. p-value
condition R square .
estimate
FN -0.0735 0.0097 0.876 0.095 326.63 46 <0.001
FS -0.1354 0.0198 0.785 0.280 147.11 40 <0.001

Remarks:  FN: Study plot of runoff of mixed fruit tree-based agroforestry, FS: Study plot of runoff of mixed

fruit tree-based agroforestry under landslide conditions

nqsﬁnuqﬂqquﬁuﬁuﬁ‘igv]'jqqlﬁuqmﬁq‘lwa funay agﬂuﬁaa%’aaax 1.718-4.126 waziovay

ﬂ'lﬂﬁ'lauuﬁzﬂ%u']m?laﬁLL%QLL’U'J“GT’JE] 1.573-6.199 wasUSunauilnaumtnu MUY

v & A day a _a | a e
nnsiufoyatinamesfuiuase wamaliiiudn Tuiuinluwenfuaauiiusuiu

v o [ a [y 5 i Y a a
nnmmnseihilavmidusay 510 A& wa °ulalau,'uaL:;myflaawmnuuﬂwamwmmu'luﬂsmm
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Table 4
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Table 4 The characteristics of runoff as a function of suspended solid in mixed fruit tree-based

agroforestry and mixed fruit tree-based agroforestry under landslide conditions.

Number of
suspended Total Pearson Mean of S.D. of
Plots code solid Total runoff suspended correlation percent  percent (SS)
9data ™™ i (@ ® (5S) (%) (%)

collected
FNO1RF 5 0.613 5.1543 0.942" 1.718 2.085
FNO2RF 9 0.861 11.314 0.995" 2514 3.854
FNO3RF 10 0.888 15.20 0.882" 4.126 7.362
FSO1RF 10 0.791 6.2913 0.991" 1.573 1.948
FSO2RF 10 2.475 34.093 0.960" 6.199 9.867
FSO3RF 10 1.807 27.016 0.963" 4.912 7.6299

Remarks : FN: Study plot of mix fruit tree-based agroforestry, FS: Study plot of mix fruit tree-based agroforestry

under landslide conditions; “Correlation is significant at a 0.01 significance level
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Table 5 Regression coefficients used to estimates the amount of total suspended solid for the

mixed fruit tree-based agroforestry system.

Standard
Landslide Adjusted R
. Intercept Slope error of F d.f. p-value
condition square .
estimate
FN 0.7335 16.877 0.291 2177 326.63 9 0.062
FS -1.1334 9.0886 0.831 0.737 45.35 9 <0.001

Remarks : FN: Study plot of runoff of mixed fruit tree-based agroforestry, FS: Study plot of runoff of mixed

fruit tree-based agroforestry under landslide conditions
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Figure 4 Relationship between runoff and suspended solid in the mixed fruit tree-based agroforestry

(FN) and mixed fruit tree-based agroforestry under landslide conditions (FS) calculated at

plot scale.
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Figure 5 Relationship between the average values of runoff and suspended solid in the mixed fruit

tree-based agroforestry (FN) and mixed fruit tree-based agroforestry under landslide

conditions (FS) calculated for each ecosystem type.
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Table 5 The amount of soil loss in the mixed fruit tree-based agroforestry and mixed fruit tree-based

agroforestry under landslide conditions during the rainy season of year 2016.

Plot Runoff Total Total suspended
Plots . Runoff Runoff SS Settleable suspended solid (kg/Rai/Year)
code (Srl:ze) (mm) (Cu.m) N solids (kg) solid Mean <D,

(kg/Rai/Year)

FNO1 64 8.750 14.000 350.00 0.4597 2.096 63.90 54.74™  11.01
FNO2 48 16.279 26.046 868.20 0.3503 0.925 4252
FNO3 48 5260 8.416 280.53 0.2948 1.439 57.81
FSO1 24 5715  9.145 609.67 0.1396 0.641 52.05 119.99™  61.44
FS02 24 32392 51.8273,455.13 0.1883 1.856 136.29
FS03 24 15.602 24.962 1,664.13 0.5907 1.984 171.64

Remarks : Suspended solid: SS; ns: not significant indicated by p=0.074 derived from independent t-test
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