I (risisonomy Vol.16 No.3, 125-132
Crisisonomy ISSN 2466-1198 (Print) ISSN 2466-1201 (Online) https://doi.org/10.14251/crisisonomy.2020.16.3.125
™ © 2020 Crisis and Emergency Management : Theory and Praxis. All rights reserved.

Crisisonomy

Rainfall Trend Analysis by Mann-Kendall Test: A Case Study of Andong Dam
Basin

Sha Chul Shin*
Department of Civil Engineering, Andong National University, 1375 Gyeongdong-ro, Andong, Gyeongbuk, Korea

Abstract

Rainfall has become a primary concern for flood control and effective water resources management. It
is predicted that the reduction of available water resources due to climate change will exert a severe influence
on human life. This study conducted a trend analysis on the annual rainfall, monthly rainfall, and monthly
maximum rainfall at Andong Dam basin for 42 years from 1977 to 2018. Statistical hypothesis tests were
performed by a nonparametric test because the rainfall data do not follow a particular probability distribution.
This study utilized the Mann-Kendall test, one of the commonly used nonparametric testing methods,
in order to analyze the rainfall trend variations. It is confirmed that the October rainfall and July maximum
rainfall show an increasing trend according to the 5% confidence level. In addition, the August maximum
rainfall reveals a decreasing trend according to the 10% confidence level.
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Figure 1. Annual rainfall of 42 years
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Table 1. Shapiro-Wilk test results for normality

Month Calculated z p value ffg}:g:)(t(})lf;; Normality
Annual 0.058 0.47647 Accept Yes
Jan. 4,501 0.00000 Reject No
Feb. 3.343 0.00041 Reject No
Mar. 2.709 0.00337 Reject No
Apr. 1.995 0.02301 Reject No
May 0.568 0.28486 Accept Yes
Jun. 1.682 0.04627 Reject No
Jul. 1.668 0.04769 Reject No
Aug. 4,001 0.00003 Reject No
Sep. 1.807 0.03537 Reject No
Oct. 3.544 0.00020 Reject No
Nov. 3.787 0.00008 Reject No
Dec. 2420 0.00775 Reject No
Table 2. t-test results for regression
Rainfall type Slope Standard Error t Stat. p-value f“: T{}go(t(})lzs; Trend
annual 0.00055 0.0071 0.77 0.447 Accept No
May 0.0349 0.0395 0.88 0.386 Accept No
Table 3. Mann-Kendall test results of monthly rainfall (1977-2018)
H,Hypothesis Trend
Month Calculated Z p value a=10% a=5% a=1% a=10% a=5% a=1%
0.1) (0.05) (0.01) 0.1) (0.05) (0.01)
Annual 0.867 0.3859 Accept Accept Accept No No No
Jan. 0.119 0.9051 Accept Accept Accept No No No
Feb. 0.715 0.4744 Accept Accept Accept No No No
Mar. 0.553 0.5803 Accept Accept Accept No No No
Apr. 0.986 0.3239 Accept Accept Accept No No No
May 0.813 0.4163 Accept Accept Accept No No No
Jun. -1.366 0.1721 Accept Accept Accept No No No
Jul. 1.051 0.2931 Accept Accept Accept No No No
Aug. -0.173 0.8623 Accept Accept Accept No No No
Sep. -0.022 0.9827 Accept Accept Accept No No No
Oct. 2.005 0.0449 Reject Reject Accept Yes(+) Yes(+) No
Nov. -0.26 0.7947 Accept Accept Accept No No No
Dec. 1.062 0.288 Accept Accept Accept No No No
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Table 4. Mann-Kendall test results of monthly maximum rainfall (1977-2018)

H,, Hypothesis Trend
Month Calculated Z p value a=10% a=5% a=1% a=10% a=5% a=1%
0.1) (0.05) 0.01) 0.1) (0.05) 0.01)
Jan. 0.304 0.7615 Accept Accept Accept No No No
Feb. 1.225 0.2206 Accept Accept Accept No No No
Mar. 0.910 0.3626 Accept Accept Accept No No No
Apr. -0.217 0.8284 Accept Accept Accept No No No
May -0.282 0.7781 Accept Accept Accept No No No
Jun. -0.618 0.5367 Accept Accept Accept No No No
Jul. 1.962 0.0498 Reject Reject Accept Yes(+) Yes(+) No
Aug. -1.658 0.0973 Reject Accept Accept Yes(-) No No
Sep. -0.108 0.9137 Accept Accept Accept No No No
Oct. 1.507 0.1319 Accept Accept Accept No No No
Nov -0.683 0.4947 Accept Accept Accept No No No
Dec 1.615 0.1062 Accept Accept Accept No No No
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Figure 3. Trend of Z for individual months for 42 years
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