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Abstract

This study aimed to build the optimal modeling for monthly and yearly maximum precipitation data in
upper northeast of Thailand by the Generalized Extreme Value (GEV) distribution. The results of study were
found as follows. For the stationary of monthly rainfall data, the Fréchet distribution was fitted for almost
stations while there was only one station, Loei, showed the GEV was appropriated for non-stationary when
the location parameter changed with fitted trend. For the stationary of annual rainfall data, the Gumbel
distribution was fitted only three stations, namely Nong Khai, Udon Thani and Nakhon Phanom Agromet.
However, Nong Khai and Nakhon Phanom Agromet stations showed the GEV was appropriate for
non-stationary when the location parameter changed with fitted trend. It is noteworthy that Nakhon Phanom
Agromet and UdonThani stations had the higher return level than other stations for each return period in
monthly and annual data. Hence, the two stations should be more emphasized for flood prevention.
Keywords : Generalized Extreme Value Distribution, Return Level, Return Period
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1% 5% 10%

sELAaY LA ADF -3.4666 -2.8774 -2.5753 -9.4045 0.0000*

L ADF -3.4687 -2.8783 -2.5758 -1.3393 0.6107

NK ADF -3.4672 -2.8776 -2.5754 -8.1943 0.0000*

ub ADF -3.4679 -2.8779 -2.5756 -8.7620 0.0000*

SKA ADF -3.4676 -2.8778 -2.5755 -8.8088 0.0000*

SK ADF -3.4674 -2.8777 -2.5755 -9.9233 0.0000*

NPA ADF -3.4685 -2.8782 -2.5757 -4.3168 0.0006*

NP ADF -3.4674 -2.8777 -2.5755 -10.8685 0.0000*

MD ADF -3.4674 -2.8777 -2.5755 -9.6201 0.0000*

5121l NK ADF -3.9592 -3.0810 -2.6813 -3.5903 0.0198*

ubD ADF -3.9592 -3.0810 -2.6813 -2.4261 0.1515

NPA ADF -3.9592 -3.0810 -2.6813 -3.7781 0.0140*

o 0 o

* svpuUlRd1ATY 0.05

&

;15199 3 Msneasuuu inaesdayaiiunuidusmainaunazsed) AuunauaninAnm

deaan @00l AEnAvedEau MK p-value

snaLhaY LA 0.0202 0.6885
L 0.1930 0.0001*

NK 0.0143 0.7765

ub -0.0156 0.7563

SKA 0.0339 0.5031

SK 0.0221 0.6599

NPA 0.0072 0.8875

NP -0.0112 0.8236

MD 0.0077 0.8789

sl NK -0.1500 0.4440
ub -0.3830 0.0428*

NPA -0.2830 0.1374
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. . . Adszanuwislinad
TR AnU LULANAad = " - - - LLV AIC
# ° 4 Po B
sneLmau LA M1 14.4889 17.9732  0.4017 - - -852.9558  1711.9120
M2 35.7087 17.9470 0.4030 134822  0.0109  -852.7984  1713.5970
M3 - - -0.0762 35070  -0.0009  -852.8636  1795.7340
L M1 25.6855 26.1139  0.01685 - - -888.5984  1783.1970
M2 - 26.0320  -0.0242 156841  0.1199  -883.6831  1775.3660
M3 25.0882 - -0.0156  22.9486  0.0383  -887.7962  1783.5920
NK M1 16.0028 20.6647  0.48093 - - -890.3278  1786.6560
M2 - 20.6964  0.4776 154426  0.0065  -890.2769  1788.5540
M3 16.0122 - 0.4804  20.7070  -0.0003  -890.3277  1788.6550
uD M1 12.2333 16.8754  0.6776 - ! -870.5367  1747.073
M2 - 16.8734  0.6768 122496 ~ -0.0001  -870.5367  1749.073
M3 12.2241 - 0.6775  16.8394  0.0003  -870.5365  1749.073
SKA M1 17.4766 22.0333  0.3195 - - -882.1736  1770.3470
M2 - 21.9953  0.3211 16.3574  0.0121  -882.0540  1772.1080
M3 17.4828 - 0.3205 224029  -0.0041  -882.1590  1772.3180
SK M1 16.3626 21.2142  0.4897 - 4 -900.7999  1807.6000
M2 L 212267 04869 156697  0.0078  -900.7223  1809.4450
M3 16.3745 - 0.4905 215163  -0.0033  -900.7898  1809.5800
NPA M1 26.9414 27.3453 0.1794 - - -778.4923  1562.9850
M2 - 27.3524 01787 265200  0.0056  -778.4849  1564.9700
M3 26.9494 - 0.1788  27.3547  -0.0001  -778.4924  1564.9850
NP M1 13.0444 19.8128  0.94700 - - -928.1231  1862.246
M2 - 19.8481 0.9437  12.7926  0.0031  -928.0872  1864.174
M3 13.2219 - 0.9301 20.4540  -0.0052  -928.0725 ~ 1864.145
MD M1 26.75901 25.8340 0.0018 - - -749.8951 1505.790
M2 - 25.8411 0.0009 28.1884 0.0181 -749.8126  1507.6250
M3 26.7504 - 0.0019 258963  -0.0008 -749.8948  1507.7900
58l NK M1 77.3178 343252 0.2107 - - -83.6827 173.3654
M2 - 26.9890  0.3757 954857  -2.3448  -81.3931 170.7861
M3 78.1232 - 0.3443 8.2415 2.3784 -81.5590 171.1179
uD M1 84.8273 31.1197  0.2038 - - -82.1546 170.3093
M2 - 17.8592  0.6596  110.8948 -3.2598  -77.2051 162.4102
M3 94.9878 - 0.7751 5.6035 3.2456 -80.8265 169.6531
NPA M1 100.6549 19.0959  0.4305 - - -76.2594 158.5188
M2 - 17.2579 04272  119.7159  -2.0312  -74.6522 157.3044
M3 98.2256 - 04163  23.0182 -05176  -76.1805 160.3610
LLV A8 A1 Log-Likelihood Value
AIC A8 inauiansaumnAresanlala
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FIFNA 5 NIINAABLANNNIANIZANTBIULILIANAR9T0T At FrtluseReuLasel] AuunAINanIEn

AN FaadAnAgaL AD

, - AADANAFAL
FINIRT /07U
Anderson Darling
s8R LA -197.6420
L -132.5320
NK -109.0640
ubD -57.3361
SKA -103.6560
SK -121.4220
NPA -19.8000
NP -105.5040
MD -62.4129
518l NK 0.8355
ub -25.5010
NPA 0.9112

1
a8

A5 6 sTAUNIRATIRIL TN UgIgATERaULALIET] AUUNANARTINANEY

szAunIsLAmg (1)

daaL9an a0l suuumanzan
10 25 50 100
Frahau LA M1 80.2365 131.4596 184.2654 2563.7217
L M2 94.7660 117.8723 134.6742 151.0711
NK M1 99.8497 1731175 253.6598 365.6421
ub M1 101.7531 204.8725 337.7141 549.6919
SKA M1 90.0451 140.1179 188.3951 248.3379
SK M1 103.4436 180.4987 265.8066 385.1439
NPA M1 102.7559 145.0783 181.4697 222.4316
NP M1 168.3692 424.7159 834.2421 1623.414
MD M1 85.0148 109.6321 127.9223 146.1007
s11 NK M2 151.1039 222.7094 294.9845 388.3337
ub M2 147.8657 251.6838 383.506 591.2233
NPA M2 150.4351 203.1895 258.7085 333.0460

o o o

* PezautiadnAty 0.05

#7Unan153E
o ° & Y = a o = P
N19aT9uLLA1aed TN T ugega R aukars el lutBnunianzdusanRe i Ao UL LY

dszmalnefosnisuanuasangadnoiianiall tedunivaeninlflunisadreuuuaiaesineiarsandeyalull
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AN UNUFLIYNINENAARTNUNTIUTNR d12NARALITENA ALANENANERT NNINLIALTDULAU.
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