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Abstract

Rainfall and antecedent precipitation index (API) can be used as indicators or criteria for surface

runoff. This study found that the average annual rainfall (2018-2019) was 989.40 mm. When daily
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antecedent precipitation index (APIl,) was greater than the critical antecedent precipitation index
calculated by saturated soil moisture (CAPI,,), it was indicated that there were surface runoff events
in the natural forests and agricultural watersheds as 16 and 71 times, respectively. The averages of
surface runoff were approximately 20.39 and 37.10 mm per time, respectively. The 9-day accumulated
rainfall levels were greater or equal to 87.39 and 49.54 mm, respectively. Moreover, the daily
antecedent precipitation indexes were 211.44 and 200.02 mm, respectively. The natural forest

watersheds occurred surface runoff less than agricultural watersheds as 81.89 percent.

Keywords: rainfall characteristics; antecedent precipitation index (API); surface runoff
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(Pearson correlation)

Table 1 Rainfall characteristics measured in Na

Luang Sub-Watershed during 2018-2019

Rainfall
Strom event
Periods Month | amount
(number)
(mm)
Jan 24.80 6
Dry period Feb 16.10 7
Mar 11.05 5
Apr 96.50 21
May 100.85 24
Jun 113.05 48
Wet period Jul 193.70 47
Aug 324.70 68
Sep 49.15 17
Oct 45.40 15
Nov 6.60 11
Dry period
Dec 7.50 5
Annual 989.40 274
Wet period 923.35 240
Dry period 66.05 34
% Wet period
93.32 87.59
/ Annual
% Dry period
6.68 12.41
/ Annual
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Table 2 Numbers of rainy days classified by

rainfall categories in Na Luang Sub-Watershed

Rainfall | Annual frequency of rainy day
(mm) Number of days | Percentages
0.10-
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(Table 4)

Table 3 Soil properties and soil hydrology in Na Luang Sub-Watershed

Bulk Density Organic WHC Saturated soil
Land use Textures
(glcm?®) matter (%) | (%by volume) | (%by volume)
Forest 1.26+0.16 3.04+1.99 37.40+4.51 47.26+4.32 Sandy Loam
Agricultural 1.3940.11 1.28+0.61 39.15+2.30 46.32+1.97 Clay
p-value 0.00** 0.00** 0.13™ 0.38™

Remarks: ** Significance level at probability [ | 0.01, ™ Non significance

Table 4 Critical antecedent precipitation index in monitoring state and warning state.

Critical antecedent precipitation index (mm)
Land use
CAPI, . (monitoring state) CAPI_, (warning state)
Forest 180.01 210.44
Agricultural 168.08 199.02

Remarks: The monitoring condition is the state of soil unsaturated with water and warning

condition is the state of soil saturated with water
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Table 5 Surface runoff in monitoring state and warning state in Na Luang Sub-Watershed

Surface Runoff (mm)
Land use
Monitoring state Warning state
Forest 29.23+21.56 20.39+13.85
Agricultural 33.47+33.81 37.10+£29.04
p-value 0.32"™ 0.00**

Remarks: ** Significance level at probability 0.01, "™ Non significance
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Figure 1 Influences of rainfall and antecedent precipitation index to overland flow
generation in forest watershed during January 2018 to December 2019.
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Figure 2 Influences of rainfall and antecedent precipitation index to overland flow

generation

in agricultural watershed during January 2018 to December 201
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