Journal of the Faculty of Engineeering, Shinshu University, No. 58, 1985 27
EMAFEIWE 585

B2 QRSO 1 EHMEP 7 o0 i

FEJIHAE®  FERIERY  /NpRfgZ**
(FEFI604E 5 A 80 A2 )

Applicability of the Uni~variate MEP Distribution
to Various Hydrologic Data

Noriaki Socawa,* Masao ARAKI, **
and Noriyuki KoBayasur+**

The applicability of the uni-variate MEP distribution to hydrologic histograms
was examined by employing the iteration method to calculate those distributions
with two and four moments for observed hydrologic histograms. The observed
hydrologic histograms treated comprised quantities of precipitation and discharge
registered at intervals of hour(s), one day, ten days, one month, one season, and
one year and those selected as extreme values. The information employed for the
uni-variate MEP distribution comprised normalized moments., The two-moment
distributions obtained here have a tendency to disperse as compared with the histo-
grams observed, but an introduction of the 3rd and 4th moments allows considerable
improvement of the degree of agreement between the observed and calculated results,
The four-moment distributions are in good agreement with not only normal histo-
grams but also those assuming particular shapes,
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Table, 1 Lagrangian multipliers of MEP distributions with two and four moments,
(a) Koya (Precipitation)

Unit time B (mm) o A1 Az X Aa
Gne hour > 7353 5.7090 | <0.6072 0.5497
{t=3) . 1.3814 | -4.2364 5.3438 -2,1986 | 0.3208
One hour 5 6304 0.3449 0.2467 0.2308
{£=6) : 0.7371 | -2.0822 3.3247 | ~1.3692 | 0.1887
0.9366 | <1.1513 0.771%
Six hours | 16.309 | v '4011 | -4.4682 | 6.4486 | -3.3572 | 0.6305
5.2103 0.5512 0.12986
Twelve bours | 28.063 | 179417 | .g.5578 | 7.0487 | -2.2069 | 0.2186
One day 12429 0.3497 0.2358 0.2346
(Jun.) : 1.5672 | -4.7424 5.0132 | -1,5051 | 0.1455
Cne day
(sep.) 20.426 | 4 1377 0.8741 | 0.3263 | -0.0667 | 0.0031
Ter daye 18729 0.2670 0.4240 5.1708
{Jun. ,3ul.) : 0.7274 -1.2374 1.4347 | -0.2890 | 0.0181
Ten days 12,972 0.0086 0.9827 0.0044
{8ep. ,0ct.) : 0.1721 0.3319 0.5125 | -0.1215 | 0.0086
One month 1.7607 -3.1272 1.6496
(May,Jun, Jul,)| 129.14 3.9587 | -12.4192 | 12.8344 -4.8617 | 0.6649
COne month 134.80 0.7236 -0.6420 0.5635
(Aug. ,Sep. ,Oct . 2.2082 | -6.2655 5.8417 | -1.6236 | 0.1471
Seeson 236, 06 8.5578 | -18.1781 | 9.0892
Spring .
Season 378637 | <10.2219 571148
i 436.56
Season 0i.57 | 2-7269 ~E73959 3.7327
{Fa1l) : 11.5134 | -36.5661 | 37.7375 | -14.9212 | 2.0548
Season 88.662 1.8593 ~-3.3618 1.7588
(Winter) : 6.0600 | -22.2848 | 27.3558 | -13.0776 | 2.2166
vour 1069.9 | 10.0279 | -21.2756 | 10.6378
Fonual minimn | 10225 0.5175 T5.3347 0.4015
one month . 1.3177 | -4.5836 6.3235 | -2.7648 | 0.4094
Table 1 Continued. (b) Kitamaki (Precipitation)
Unit time Uy (mm) Yo PN Aa As Ay
e hour 5 5125 0.6350 | =0.4313 0.4806
(£=3) . 0.8432 ~1.9410 2.9156 -1.3122 | 0.2201
One hour 2.3333 0.3325 0.2751 0.2210
(£=6) : 1.7043 | -6.3795 7.9886 | -3.0680 | 0.3821
2.0073 | <3.7130 1.5237
ix h .
Six howrs | 16233 | 56080 | -24.2021 | 36.2399 | -21.7729 | 4.6316
2.2843 | -4.3646 3.2342
Twel h .
clve howre | 28-481 | 517157 | -20.5618 | 25.5007 | -12.7880 | 2.3531
ne day 13957 0.0009 0.9982 0.0005
{Jun.) : 1.0433 | -2.7642 2.8700 | -0.6621 | 0.0459
tae sy 17.453
p. 0.3119 ~0.4679 1.1955 -0.2598 | 0.0159
Ten days 47.087 0.1859 0.6053 0.1125
(Jun. ,JuL.) . 0.5137 -0.6005 1.0228 | .-0.2071 | 0.0131
Ten days | o 0.2103 0.5512 0.1296
(iep"oc:}}) : 0.2455 0.0942 0.9469 -0.4140 | 0.0603
N R 1.4853 T2.4689 1.3477
¥,dun. Jul. 2.5397 | -7.8562 8.8465 | =-3.7914 | 0.6222
ne mon -
N EETRT 22L.2376 1.8743 1.0822 |.
.,8ep. ,0ct, .4757 | -8.8317 | 11.5453 | ~5.6935 | 1.0094
S, 21717 ETE435 | -i1.7148 5.8593
pring °
Season 383.29 6.2769 ~-13.3064 6.6541
{Summer ) : 8.4008 | -20.6966 | 14.7221 ~3.0049 | 0.1914
Season 300.93 3.9989 ~8.3009 4.1596
(Fe11) . 5.3050 | -14.7329 | 14.2842 -6.3103 1 1.3478
Semson 95 204 1.6149 Z2.7791 | 1.4890
(Winter) . 3.7008 | -12.5547 | 14.4925 | ~6.3531 | 1.0l01
Year To26.3 | 13-9341 | -29.4117 | 14.7059
Annual minimum 14.114 1.4322 ~-2.,3416 1.2902
one month ‘
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Table 1 Continued.
(c) Nagakuboshinmachi (Precipitation)

Unit time 1 Ao Ay X2 s Ay
One hour 3.2317 | 0-2540 0.4534 0.1612
(t=3) . 1.4670 -4.3254 4.4833 -1.2599 | 0.1120
One hour 2.2167 0.4629 -0.0263 0.3279
(t=6) ¥ 1.7041 -6.7823 9.2975 -4.0894 0.5922
0.4728 -0.0495 0.3364
Stx hours | 17-271 | 310510 | -6.4762 | 6.7268 | -2.1178 | 0.2167
2.0497 -3.8135 1.9711
Twetve hours | 29.690 | 510432 | -18.8138 | 24.4105 | -12.7477 | 2.4202
One day 17.087 0.2515 0.4591 0.1593
(Jun.) . 1.0205 -3.1234 3.9488 ~1.3252 0.1439
One day 17.485 0.0209 0.9578 0.0108
(sep.) ° 0.8717 ~2.0238 2.1752 ~0.4704 0.0304
Ten days 54.654 0.3791 0.1681 0.2582
(Jun.,Ju1.) * 0.6424 -0.8165 1.0354 -0,1813 0.0103
Ten days 46.179 0.1946 0.5861 0.1185
(Sep. ,0ct.) . 0.3387 -0.2159 1.0580 -0.3560 0.0411
One month 143.09 2.2097 -4,1911 2.1504
(May,Jun.,Jul.) ° 2.6924 -6.1962 4.4014 -0.8254 0.0676
One month 125.59 1.3632 ~2.1761 1.2160
{Aug. ,Sep. ,Det.) - 3.3018 ~12.4793 16.4159 ~8.2211 1.4586
(Season) 260. 21 5.8871 ~12.4625 6.2327
Spring .
(Season) 445. 36 8.4042 ~17.8529 8.9266
Summer .
Season 304.69 5.7446 12,1529 6.0781
(Fall) ‘ 6.0744 ~-13.3659 7.4167 -0.4609 0.0062
Season 106.57 3.3363 -4,.4887 2.2927
(Winter} i 7.1313 ~-25.1234 29,7169 ~13.9439 2.3593
Year 1116.8
Annual minimum 15.587 0.9175 ~1.1054 0.7525
one month N 2.1881 -7.5053 9.1138 ~3.8667 0.5741
Table 1 Continued,
(d) Fukushima (Precipitation)
Unit time 1 (mm) Ao A Aa As Ay
One day
(Jun.) 26.483 | _ 3639 1.7438 | 0.0019 | -0.1118 | 0.0148
One day 17.376 0.0840 0.8265 0.0465
{Sep.) N 1.0108 -3.4215 4.3594 -1.4154 0.1434
Ten days 86.812 0.2304 0.5065 0.1439
(Jun.) N 1.0016 ~2.9998 3.7418 -1.2141 0.1269
Ten days 73.424 0.6615 ~0.4942 0.5051
(sep.) N 1.1745 -4.0268 6.1838 -3.1071 0.5360
One month 266.57 2.6437 -5.2068 2.6389
(Jun.) ‘ 6.5292 -20.4223 20.8507 -8.1227 1.1472
One month 229.88 1.7268 ~3.0462 1.6120
(Sep.) ‘ 2.0928 ~5.0106 4.4618 ~-1.5029 0.2570
Season 472.04 4.7177 ~9.9017 4.9553
(spring) ) 21,7962 ~66.8704 68.3605 -27.713¢0 3.9628
Season) 702.23 7.4683 -15.8634 7.9320
(Summer .
Season ~ 6.1149 | -12.9561 6.4792
(Fal1) 465.61
Season "194.135 2.4462 -4.7461 2.4163
{Winter) M 6.6393 ~-25.2595- 1 33.4780 -18.2014 3.6041
Year 1821.9 16.3901 ~-34.4828 17.2414
Annual minimum 30.702 0.7820 ~0.7810 0.6193
one month 3 1.347¢0 -4,1203 5.4442 ~2.4281 0.3898
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Table 1 Continued.
(e) Yabuhara (Precipitation)

Unit time M1 ) Ay A1 Aa A3 Ay
One day
(Jun.) 18.97% | 09,0965 | -0.0117 | 1.0207 | -0.2283 | 0.0136
One day 20.269 0.2451 0.4734 0.1546
(Sep.) . 1.1965 -3.8461 4.6550 -1.5497 | 0.1659
Ten days 89,344 0.2657 0.4270 0.1698
(gun.) : 0.5616 -0.9142 1.4925 -0.4246 | 0.0415
Ten days 91.026 0.6324 ~0.4252 0.4783
(gep.) : 0.9689 -1.9349 2.0511 -0.5403 | 0.0552
One month 279.56 2.1739 -4.1066 2.1102
(Jun.) . 7.4417 | -27.5365 | 34.3097 | -16.9937 | 3.0060
One month 237.41 2.1161 -3.9702 2.0453
(sep.) . 3.2393 -8.9645 8.3407 ~2.8604 | 0.4030
Season 4.2137 -8.7817 4.3983
(Spring) 437.96
Season 731.63 4.3296 -9.0403 4.5267
{Sugmer) : 8.7572 | -23.3635 | 19.1335 -5.3645 | 0.5133
Season 7.2386 ~15.3729 7.6868
(¥o11) 478.82
Season 2.4180 -4.6800 2.3845
{Winter) 226.01
Yoor 18s7.0 | LL-2385 | -23.8092 | 11.9046
Annual minimum 33.338 0.4891 ~0.0875 0.3504
one month : 0.5950 -1.0214 1.9676 -0.8878 | 0.1475
Table 1 Continued.
(f) Tkuta (Discharge)
Unit time 1 (m?/s) Ao Xy A2 X3 Ay
One hour o1 462 | 1-3816 ~2.2202 1.2357
(£=3) : 5.3392 | -16.7213 | 16.3439 | ~-5.5587 | 0.6337
One hour 143,32 0.8179 -0.8669 0.6541
(£=6) . 3.2833 | -11.8189 | 13,6443 | -5.4391 | 0.7288
1.2703 ~1.9530 1.1169
Bix hours | 101.73 | 4 3557 | _14.0038 | 14.3828 | -5.1727 | 0.6320
1.0220 ~1.3563 0.8581
Pwelve hours | 133.35 | 373394 | _11.2506 | 12.3214 | -4.6869 | 0.6079
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Table 1 Continued. (g) Kuisege (Discharge)
Unit time Y1(mi/s) Ao A Az As Ay
One hour 102.79 | 2-3630 ~4.5513 2.3227
(t=3) : 9.4826 | -30.2015 | 30.9764 | -11.9780 | 1.6040
One hour 146,44 1.7694 -3.1478 1.6591
(£=6) : 4.9807 | -15.4048 | 15.1418 ~5.2956 | 0.6389
2.3496 ~4.5199 2.3076
Six hours | 109.73 | 574520 | -22.7594 | 22.0614 | -7.8105 | 0.9517
1.4718 ~2.4365 1.3330
Twelve hours | 151.36 | 375445 | -10.3555 | 9.6039 | -2.9653 | 0.3113
One day
{Jun.15) 88.-67 1 0.1793 | -0.6125 | 1.7003 | -0.4232 | 0.0288
One day
{Jun.) 75-35 ] 0.3825 | -0.4696 | 1.0036 | -0.1778 | 0.0087
One day 63.03 | 0-3434 0.2503 0.2296
(8ep.15) : 2.8904 ~9.5092 9.5451 ~2.9395 | 0.2882
One day
(Sep. ) 83.79 1 4. 1205 0.4112 | 0.3762 | -0.0474 | 0.0015
Ten days 57.97 | 0-6807 ~0.5398 0.5230
(Jun. ,Jul.) : 2.2217 -6.7717 6.8226 -2.1378 | 0.2217
Ten days 77.85 0.5230 -0.1671 0.3799 '
(sep, ,0ct. ) : 2.1165 -6.2471 6.0269 ~1.7166 | 0.1575
One month 70.67 | 2-1274 ~3.,9970 2.0581
(May,Jun, ,Jul, ) : 5.8644 | -22.1816 | 28.9042 | -15.1579 | 2.8710
One month 69.61 1.0436 -1,4082 0.8802
(Aug. ,Sep. ,0ct.) : 3.4104 | -11.7709 | 13.2025 ~5.2104 | 0.7036
eor 57.3g | 8-8828 | -18.8652 9.4327
Annual maximum 617.35 0.7207 -0.6350 0.5607
one day : 4.8552 | -20.5948 | 27.2942 | -12.8845 | 2.0212
Annual meximum 121.49 5.1808 ~10.9216 5.4636
one month : 8.3025 | -21.9076 | 17.6368 ~4.7966 | 0,4520
Anmial minimum lo.44 | 2-4040 ~4.6474 2.3689
one day N
Annual minimm [ 71T 75888 | -16.1204 8.0604
one month N
Table 1 Continued. (h) Tategahana (Discharge)
Unit time Bt (n?/s) Ao Ay A2 s Ao
One hour 416.47 2.2716 ~4.3367 2.2199
(t=3) : 6.0428 -19.2719 | 20.0108 ~7.8442 | 1.0994
Oone hour 509.07 1.9165 -3.4976 1.8224
(£=6) * 5.4364 -18.6382 21.1599 -9.2111 1.4326
2.2843 ~4.3666 2.2342
8ix hours | 427.37 6.0539 | -19,3840 | 20.2523 | -8.0178 | 1.1375
2.1048 ~3.9435 2.0327
Twelve hours | 502.12 5.3702 | -18.4658 | 21.3763 | -9.6993 | 1.6014
One day 292.80 0.2451 0.4734 0.154¢6
(Jun.15) : 4.7554 -17.4528 | 18.8907 -6.5960 | 0.7340
One day 281. 66 0.2566 0.4476 0.1631
(Jun.) 4 1.9326 ~-4.9578 4.0967 ~0.8429 0.0524
One day 262.08 1.2985 -2.0206 1.1467
(sep.15) : 10.3590 ~36,6045 | 41.2519 | -17.3492 | 2.4714
One day 252.93 0.2527 0.4563 0.1602
(sep.) : 2.0297 -5.3626 4.5049 -0.9688 | 0.0634
Ten days 330.69 1.4066 ~2.2802 1.2626
{Jun, ,Jul.) : 6.5988 -24.1617 | 28,5303 | -12.6185 | 1.9173
Ten days 267.72 1.4718 -2.4365 1.3330
(sep. ,0ct.) : 5,3824 -17.4905 | 18.0027 ~6.6338 | 0.8329
One month 299.29 3.5162 -7.2112 3.6205
(Mey,Jun, ,Jul.) . 12.2590 ~41.8790 | 48.6833 | ~23,1788 | 4.0367
One month 248.17 2.6116 -5.1321 2.6028
{Aug. ,Sep. ,0ct.) *
Year 229.47
Annual maximum 1550.6 2.7440 ~-5.4397 2.7520
one day : 11,1695 ~40.8823 ) 50,7916 | -25.5952 | 4.6312
Annual max imdm 15.8323 ~33.3333 | 16.6667
one month 432.89
Annual minimum 101.71 12.4417 -26.3157 13.1578
one day N
Annual minimum 124.56 16.3901 ~34.4828 17.2414
one month )
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Table 1 Continued,
(i) Koichi (Discharge)

‘Unit time Uy (m®/s) Ao A X2 As Ay
Gne day 0.2553 0.4505 0.1621
{Jun.15) 171.65 2.2066 | -8.2015 9.5071 | -3.3804 | 0.3842
one day 0.31191 0.7513 0.0682
(Jun.) 163.65 1.3061 -3.1100 2.7464 -0.5401 | 0.0317
One dey 1.4718 | -2.4365 1.3330
(Sep.15) 125.62 8.2457 | -26.3585 | 26.4132 | -9.5282 | 1.1529
One day 151.05 0.2103 0.5512 0.1296
(5ep.) : 1.4564 ~3.5185 3.0308 | -0.6074 | 0.0367
Ten days 1.0839 T1.5050 0.9216
(Jun.,qur.) | +91.39 4.9210 | ~18.0441 | 21.0937 -8.9227 | 1.2805
Ten days 13595 1.9165 | -3.4976 1.8224
{Sep.,0ct.) 35 7.1662 | ~23.2182 | 24.0639 -5,2338 | 1.2220
One month | 1o 1s 2.8695 | -5.7302 2.8935
(Mey,Jun. ,Jul.) . 10.4144 | -36.2843 | 43.1730 | -21.0825 | 3.7781
One month 3.2427 | -6.5881 3.3136
(g, ,Bep.,0ct )| 128-12 1 1575997 | _46.1385 | 57.9593 | -29.6939 | 5.4647
rour 13029 8.5478 | ~18.1781 5.0892
Annual maximum . 21 -6.8606 .4476
pil e 986, 59 3.36 B 3.447
Mnnval maxlmam 7.2386 | -15.3728 7.6868
one month 248.45
Annual minimum 10.4782 ~22.2216 11.1108
e 47.524
Annual minimum 64.501 18.3749 ~38.4615 19.2307
one month N
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