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ABSTRACT

Rainfall partitioning using vegetation canopy is the main component of the hydrological
processes that is directly related to net rainfall, which can be both on the surface and into the soil.
Canopy rainfall partitioning is a fundamental component to study the hydrological implications of
water resources management in ecosystems. This study aimed to compare the amount of rainfall
interception and rainfall partitioning between a mixed fruit tree—based agroforestry system under
normal conditions compared to after a landslide (9 years ago). The results showed the average
percentages of throughfall, stemflow and canopy interception were significantly different during
normal conditions and the 9-year landslide. Garcinia mangostana intercepted more rainfall that any
other tree species (45.01% during an individual rainfall event), followed by Lansium domesticum
(37.0%) and Durio zibethinus (32.92%), respectively. In case of the 9-year landslide, the average
percentage of interception by Maesa ramentacea was higher than Macaranga denticulate with

values of 34.41% and 28.28% during each rainfall event, respectively.
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Figure 1 Map of the study area showing the location of study plots in the Maephoon sub-district,

Lablae district, Uttaradit province.
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Table 2 The average amount of sum and percent
the studied tree species.

Thai J. For. 38 (2) :

56-70 (2019)

of throughfall, stemflow and interception of

G. mangostana”  D. zibethinus”

L. domesticum™ M. denticulata™ M. ramentacea™

Throughfall

Total rainfall (mm)? 2,018.66 2,024.66
Total throughfall (mm)  1,334.66 (£26.3) 1,633.80 (£31.1)
Percent throughfall (%) 53.86 (+18.2) ¢ 66.10 (£20.1) ab
Stemflow

Total rainfall (mm)® 2,052.16 2,060.66
Total stemflow (mm) 21.85 (£0.38) 7.53 (+0.20)
Percent stemflow 0.78 (£0.63) a  0.19 (£0.23) ¢

Percent interception 45.01 (£18.2) a 32.92 (£19.9) be

2,024.66
1,513.98 (£28.2)
61.69 (£19.7) b

1,967.66 1,843.29
1,613.07 (£32.0) 1,371.70 (+29.5)
70.85 (£18.8) a 64.62 (+18.9) ab

2,057.19 2,003.66 1,876.29
12.45 (£0.25) 1827 (0.35)  12.31 (+0.32)
0.44 (£0.44) b 0.76 (£0.70) a  0.44 (x0.36) b

37.00 (£19.7) b  28.28 (£19.2) ¢ 34.41 (£18.9) be

Remarks: Values in the same row followed by different letters are statistically significant differentce at

p<0.05 (Duncan’s test)

a
b

C

(54-69 events).

conditions).

Throughfall calculated based on 55-69 rain events.
Stemflow calculated based on 54-69 rain events.
Interception calculated only for rain events in which both throughfall and stemflow occurred

Dominant tree species occurring in a mixed-fruit tree based agroforestry system (normal

** Dominant tree species occurring in a mixed-fruit tree based agroforestry system under a

9-year landslide condition.
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Figure 3 Relationship between gross rainfall and throughfall, stemflow and crown interception
for all tree species.
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Figure 4 Relationship between rainfall and relative throughfall (a); and rainfall and relative
interception (b) of the individual tree species.
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Figure 5 Relationship between the mean throughfall and rainfall of each tree species. The value
shown is the average and error bar (standard error of the mean) of each rainfall event
and trend line shows the predicted flow of throughfall derived from the regression

equation.

Table 3 Regression coefficients between the total rainfall, throughfall and stemflow.

Tree species Intercept Slope adjusted R? F d.f. P-value
Throughfall
G. mangostana -2.442 0.741 0.958 4,432.65 196 <0.0001
D. zibethinus -2.344 0.887 0.990 39,520.48 404 <0.0001
L. domesticum -1.664 0.805 0.964 12,581.98 472 <0.0001
M. denticulate -2.326 0.893 0.985 22,198.69 349 <0.0001
M. ramentacea -1.293 0.783 0.968 4,875.02 161 <0.0001
Stemflow
G. mangostana 0.022 0.010 0.776 661.91 191 <0.0001
D. zibethinus -0.055 0.005 0.816 1,672.06 375 <0.0001
L. domesticum -0.003 0.006 0.555 554.42 445 <0.0001
M. denticulate 0.037 0.008 0.400 229.314 345 <0.0001
M. ramentacea -0.042 0.008 0.810 676.42 159 <0.0001
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Figure 6 Relationship between the mean stemflow and rainfall of each tree species. The value
shown is the average and error bar (standard error of the mean) of each rainfall event
and trend line shows the predicted flow of stemflow derived from the regression

equation.
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Table 4 Regression equation of the percentage canopy interception of the dominant tree

species.
Dominant species Regression equation of percentage interception (%) R?

FN

D.zibethinus y =-0.092In(x) + 0.5613 0.531

L.domesticum y =-0.091In(x) + 0.6068 0.494

G.mangostana y =-0.097In(x) + 0.7118 0.615
FS

M. denticulata y =-0.099In(x) + 0.5509 0.550

M. ramentacea y =-0.099In(x) + 0.6217 0.565

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

based agroforestry under a 9-year landslide condition; x is gross rainfall (mm); y is relative

interception (%).
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