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Abstract

The objective of this research was to compare data transformation methods, as well as to find the best
data transformation technique for applying the standardized precipitation index to evaluate drought. Results of
this study were as follows: part | was simulated data, Fourth-Root transformation was the best normal approximate
transformation of gamma data. The Logarithm transformation was the best normal approximate transformation of
lognormal data. The Haynes transformation was the best normal approximate transformation of Weibull data. Part
Il was real data, based on rain gauging stations of Ban Hong and Lee, Lamphun, Thailand to evaluate drought.
Weibull distribution was found to be the most appropriate distribution to represent the Thai season rainfall amount
in Ban Hong. Gamma distribution was found to be the most appropriate distribution to represent the Thai season
rainfall amount in Lee. Ban Hong had extremely dry conditions in 2005 and 2014. Lee had extremely dry

conditions in 1980, 2004, 2005 and 2014.

Keywords Transformation, Standardized Precipitation Index
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o B Avad % ¥ BC EP Yo n g B oenwal % % BC EP Y

15 05 1 2.83 97.5 99.6 97.9 46.2 67.0 50 05 1 2.83 84.0 97.8 88.2 0.8 4.6
4 1 1.00 100.0 99.8 99.6 99.9 99.8 4 1 1.00 99.8 99.3 99.2 971 995

6 1 0.82 100.0 100.0 99.8 100.0 99.8 6 1 0.82 100.0 99.7 100. 98.8  100.

05 3 2.83 97.5 99.6 97.9 46.2 56.2 05 3 2.83 84.0 97.8 88.2 0.8 1.1

4 3 1.00 100.0 99.8 99.6 99.8 99.8 4 3 1.00 99.8 99.3 992 971 990

6 3 0.82 100.0 100.0 99.8 100.0 99.9 6 3 0.82 100.0 99.7 100. 976 999

30 05 1 2.83 97.5 98.4 93.2 11.6 303 100 05 1 2.83 61.7 94.6 57.5 0.0 0.0
4 1 1.00 100.0 99.6 99.6 99.6 99.8 4 1 1.00 99.8 98.8 99.7 962 993

6 1 0.82 99.2 99.4 99.1 99.1 99.2 6 1 0.82 100.0 99.7 993 992 997

05 3 2.83 92.3 98.4 93.2 11.6 18.9 05 3 2.83 61.7 94.5 57.5 0.0 0.0

4 3 1.00 100.0 99.6 99.6 99.6 99.8 4 3 1.00 99.8 98.8 99.7 96.2 99.0

6 3 0.82 99.2 99.4 99.1 99.1 99.1 6 3 0.82 100.0 99.7 993 992 997
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n o [ Al Hayes BC EP YJ
15 0.5 1 5.20 99.5 98.0 28.6 60.0
1 1 0.65 99.9 96.6 81.2 93.2
2 1 0.03 99.3 69.4 15.3 43.9

0.5 3 5.20 99.5 98.0 28.6 76.3

1 3 0.65 99.9 96.6 81.2 96.7
2 3 0.03 99.3 69.4 15.3 54.4

30 0.5 1 5.20 98.9 99.2 1.8 16.7
1 1 0.65 99.6 99.6 74.4 88.2

2 1 0.03 100.0 98.5 96.5 98.7
0.5 3 5.20 98.8 99.2 1.8 31.9

1 3 0.65 99.6 99.6 74.4 93.8
2 3 0.03 100.0 98.5 96.5 99.4

50 0.5 1 5.20 98.2 98.8 0.0 1.7
1 1 0.65 98.3 98.9 46.9 76.5

2 1 0.03 99.6 96.4 87.2 941

0.5 3 5.20 98.2 98.8 0.0 9.5

1 3 0.65 98.3 98.9 46.9 89.1

2 3 0.03 99.6 96.4 87.2 95.8

100 0.5 1 5.20 95.7 93.8 0.0 0.0
1 1 0.65 95.7 93.8 6.0 33.3

2 1 0.03 99.0 90.9 73.2 83.4

0.5 3 5.20 95.6 93.8 0.0 0.1

1 3 0.65 95.7 93.8 6.0 64.2

2 3 0.03 99.0 90.9 73.2 87.7

n WU g AN log BC EP YJ
15 05 0.5 1.75 100.0 994 954 100.0
05 175 1000 994 992 995
6 05 1.75 100.0 99.4 999 99.5
0.5 1.5 33.47 100.0 989 36.3 93.2
4 1.5 33.47 100.0 989 7041 99.8
6 1.5 33.47 100.0 989 597 99.2
3 05 05 175 999 983 968 996
4 05 1.75 99.9 98.3 96.8 98.3
6 05 1.75 99.9 98.3 96.8 98.0
0.5 1.5 33.47 100.0 945 140 86.1
4 1.5 33.47 100.0 94.5 0.3 96.8
6 1.5 33.47 100.0 94.5 14.0 94.7
50 05 05 1.75 100.0 932 855 97.6
4 05 1.75 100.0 93.2 855 93.7
6 05 1.75 100.0 932 972 93.2
0.5 1.5 33.47 100.0 87.7 0.6 69.3
4 1.5 33.47 100.0 87.7 0.6 91.7
6 1.5 33.47 100.0 87.7 0.9 88.6
100 05 0.5 1.75 100.0 97.0 845 100.0
4 05 1.75 100.0 97.0 845 99.50
6 05 1.75 100.0 97.0 924 99.5
0.5 1.5 33.47 100.0 96.8 0.0 93.2
4 1.5 33.47 100.0 96.8 0.0 99.8
6 1.5 33.47 100.0 96.8 0.0 99.2
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a0l NeagIU . AL
Agn 4940 Aaalng AD AlC AD AlC AD AIC
a.1hulds 4.0 863.5 293.9 134.30 0.65876 0.4733 2042.8 0.4811 2038.6 1.6045*% 2073.0
2.8 31.3 907 1 276.0 133.35 0.63654 0.7223 2139.3 0.9159* 2139.0 1.1371% 2152.0

o o
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AD p-value AD p-value
a.1ulde Haynes 2.1063 <0.0001* 0.4734 0.23920
2 & 2.6023 <0.0001** 0.7374 0.05365
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