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1 N=30a, N,=150a

Tablel The results of parameters’ effectiveness and unbiasedness for the time series of N=30a and N,=150a

£=0,a=1 & o k
k -04 -0.3 -0.2 -0.1 -04 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
) PPWM  -0.0873 -0.0849 -0.0828 -0.0809 0.1474  0.1585  0.1683  0.1771  0.0811  0.0990 0.1167  0.1345
pias EPWM  -0.0050 -0.0050 -0.0051 -0.0061 0.1845  0.1852  0.1857  0.2333  0.0894 0.1028 0.1159  0.1652
: PPWM  0.0901 0.0883  0.0869  0.0857  0.1237  0.1169  0.1113  0.1065  0.1028  0.0961  0.0916  0.0898
o EPWM  0.0105  0.0103  0.0101 0.0112  0.0110  0.0105  0.0102  0.0093  0.0327 0.0358 0.0379  0.0156
PPWM  0.1254  0.1225  0.1201 0.1179  0.1925  0.1969  0.2018  0.2067  0.1309 0.1380  0.1483  0.1617
RISE EPWM  0.0116  0.0114 0.0113  0.0127  0.1848  0.1855  0.1860  0.2335  0.0952  0.1089  0.1219  0.1659
2 N=30a, N,=250a
Table2 The results of parameters’ effectiveness and unbiasedness for the time series of N=30a and N,=250a
é=0.a=1 ¢ a £
k -04 -0.3 -0.2 -0.1 -04 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
' PPWM  -0.1028 -0.0684 —-0.0671 -0.0657 0.1156  0.1760  0.1835  0.1906  0.0667 0.1018  0.1195  0.1380
e EPWM  -0.0040 -0.0022 -0.0022 -0.0022 0.1878  0.1592  0.1596  0.1599  0.0749  0.0956  0.1073  0.1188
PPWM  0.1001 0.0506  0.0504  0.0497  0.1255  0.0898  0.0856  0.0809  0.0470 0.0149  0.0032  0.0090
SE EPWM  0.0077  0.0037  0.0036  0.0037  0.0104  0.0085  0.0078  0.0074  0.1196  0.0281  0.0296  0.0340
) PPWM  0.1435  0.0851  0.0839  0.0824  0.1706  0.1976  0.2024  0.2071  0.0816  0.1029  0.1195  0.1383
RUSE EPWM  0.0087  0.0043  0.0043  0.0043  0.1881 0.1595  0.1598  0.1600  0.1411  0.0997 0.1113  0.1236
3 N=50a, N,=150a
Table 3 The results of parameters’ effectiveness and unbiasedness for the time series of N=50a and N,=150a
£=0,a=1 £ o 2
k -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
_ PPWM  -0.0598 -0.0594 -0.0591 -0.0585 0.1921  0.1971 0.2018  0.2067  0.1093  0.1223  0.1356  0.1505
e EPWM  -0.0059 -0.0059 -0.0060 -0.0060 0.1783  0.1795  0.1804  0.1811  0.0848 0.0981  0.1111  0.1242
. PPWM  0.0503  0.0499  0.0489  0.0479  0.0724  0.0657  0.0588  0.0537  0.1316  0.1237  0.1137  0.1076
* EPWM  0.0090  0.0090 0.0092  0.0094 0.0148  0.0149  0.0147  0.0145  0.0889  0.0901  0.0897  0.0888
PPWM  0.0781 0.0776 ~ 0.0767  0.0756  0.2053  0.2077 02102  0.2135 0.1711  0.1740  0.1770  0.1850
HsE EPWM  0.0108 0.0108 0.0110 00111 0.1789  0.1801  0.1810  0.1817  0.1228  0.1332  0.1428  0.1526
4 Nz=50a, N,=250a
Table 4 The results of parameters’ effectiveness and unbiasedness for the time series of N=50a and N,=250a
£=0,0=1 ¢ & 2
k -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
) PPWM  -0.0835 -0.0829 -0.0820 -0.0808 0.1669  0.1726  0.1785  0.1710  0.0696  0.0832  0.0977  0.1305
s EPWM  -0.0060 -0.0060 -0.0061 -0.0039 0.1833  0.1838  0.1843  0.1872  0.0785 0.0908  0.1031  0.1383
) PPWM  0.0814  0.0816  0.0815 0.0118  0.1080  0.1050  0.1014  0.0084  0.0459 0.0530 0.0631  0.0565
o EPWM  0.0092  0.0091  0.0091 0.0081  0.0204 0.0187  0.0173  0.0126  0.0595 0.0560  0.0515  0.0445
) PPWM  0.1166  0.1163  0.1156  0.0816 ~ 0.1988  0.2020  0.2053 ~ 0.1712  0.0833  0.0987  0.1163  0.1422
RISE EPWM  0.0110  0.0110  0.0109  0.0090 0.1844  0.1848  0.1851 0.1876  0.0985  0.1067  0.1152  0.1453
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5 Ng=30a, N,=150a

Table 5 The results of parameters’

effectiveness and unbiasedness for the time series of N=30a and N,=150a

£=0,a=2 £ o k
k -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1 -04 -0.3 -0.2 -0.1
) PPWM  -0.0564 -0.0546 -0.0597 -0.0887 0.0825  0.0895  0.1300  0.2250  0.0148  0.0203  0.0338  0.0657
s EPWM  -0.0059 -0.0059 -0.0055 -0.0076  0.1823  0.1831 0.2350  0.3795  0.0385 0.0453  0.0729  0.1329
i PPWM 02157  0.2048  0.1801 02032  0.3634 03273  0.2706  0.2979  0.1163  0.1123  0.1173  0.1280
o EPWM  0.0281 0.0273  0.0189  0.0210  0.0583  0.0533  0.0382  0.0333  0.1039 0.0960 0.0582  0.0366
PPWM 02230 02120  0.1897  0.2217 03726  0.3394  0.3002  0.3733  0.1172  0.1141  0.1221  0.1439
RMSE EPWM  0.0287  0.0279  0.0197  0.0223  0.1914  0.1907  0.2381 0.3810  0.1108  0.1062  0.0933  0.1378
6 N=30a, N,=250a
Table 6 The results of parameters’ effectiveness and unbiasedness for the time series of N=30a and N,=150a
é=0,a=2 ¢ a k
k -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
) PPWM  -0.0933 -0.0590 -0.0655 -0.1219 0.1952  0.1341 0.1599  0.1795  0.0423  0.0342  0.0455 0.0613
ias EPWM  -0.0088 -0.0045 -0.0049 -0.0039 0.3735 02384 02732 03873 0.0817 0.0711 0.0925  0.1436
i PPWM  0.1366  0.1569  0.1627  0.1564  0.2213 02705 02701  0.2328  0.0344 0.0897  0.0772  0.0747
o EPWM  0.0116  0.0168  0.0165  0.0062  0.0187  0.0163  0.0162  0.0142  0.0732 0.0541  0.0402  0.0248
PPWM  0.1654  0.1676  0.1754  0.1983  0.2951 03019 03139  0.2940  0.0546  0.0960  0.0896  0.0966
FAISE EPWM  0.0146  0.0174  0.0172  0.0073 03740 02389  0.2737  0.3875  0.1097 0.0893  0.1008  0.1457
7 N=50a, N,=150a
Table7 The results of parameters’ effectiveness and unbiasedness for the time series of N=30a and N,=150a
£=0,0=2 & a E
k -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
) PPWM  -0.0413 -0.0406 -0.0400 -0.0393 0.1098  0.1138  0.1174  0.1210  0.0276  0.0325  0.0374  0.0425
pias EPWM  -0.0068 -0.0068 -0.0069 -0.0105 0.1792  0.1801 0.1808  0.3014  0.0426  0.0492  0.0556  0.1046
i PPWM  0.1756  0.1738  0.1722  0.1706  0.2418  0.2280  0.2163 ~ 0.2059  0.0799  0.0735  0.0701  0.0723
o EPWM  0.0383  0.0377 0.0373  0.0182  0.0551  0.0525  0.0509  0.0270  0.0665 0.0659  0.0645 0.0813
PPWM  0.1804  0.1785  0.1768  0.1751  0.2655  0.2548  0.2461  0.2388  0.0845  0.0804 0.0795  0.0839
RASE EPWM  0.0389  0.0383  0.0380  0.0210  0.1875  0.1876  0.1878  0.3026  0.0790  0.0822  0.0851  0.1325
8 N=50a, N,=250a
Table 8 The results of parameters’ effectiveness and unbiasedness for the time series of N=30a and N,=150a
£0,0=2 i « k
k -04 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1 -0.4 -0.3 -0.2 -0.1
) PPWM  -0.0523 -0.0514 -0.0505 -0.0550 0.0919  0.0968  0.1015  0.1726  0.0222  0.0266  0.0311  0.0599
pias EPWM  -0.0055 -0.0055 -0.0055 -0.0055 0.1840  0.1847  0.1852  0.2691  0.0431 0.0498  0.0562  0.0973
PPWM  0.1247  0.1187  0.1136  0.1410  0.1829  0.1607  0.1425  0.2401  0.0944  0.0815  0.0696  0.0697
o EPWM  0.0176 ~ 0.0172  0.0169  0.0170  0.0275  0.0265  0.0252  0.0360  0.0816  0.0821  0.0801  0.0434
. PPWM  0.1353  0.1293  0.1243  0.1514 02047  0.1876  0.1750  0.2957  0.0970  0.0858  0.0762  0.0919
RASE EPWM  0.0185  0.0181 0.0177 ~ 0.0179  0.1860  0.1866  0.1869  0.2715  0.0923  0.0960  0.0979  0.1066
s o
(é=0,a=2,k=-04.-0.3.-0.2 .-0.1) (1)
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Study on Statistical Test of Expected Probability Weighted
Moments Method for Parameter Estimation Considering Historical Flood Information
WANG Junzhen, SONG Songbai
(College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China)

Abstract: In order to make better use of historical flood information and improve the parameter estimation precision, this paper
studied the expected probability weighted moments method for general extreme value distribution when historical flood information is
presented. The statistical performance of the expected probability weighted moments for estimation of population parameters by
Monte—Carlo method was performed, and the method of the partial probability weighted moments was compared. The results show
that the expected probability weighted moments ha stable statistical characteristics, and it is a simple, stable and effective method
when historical flood information is available, and can be extended to other hydrological fields.

Key words: parameters estimation; expected probability weighted moment; historical flood information; general extreme value
distribution
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Study on Difference of Groundwater Movement in Seepage Flow Field Based on Experiment Sand Tank
GAO Zongjun, WANG Shichen, LI Jiajia, ZHU Xi, ZHENG Qiuxia, DONG Hongzhi, FU Qing, XU Chuanjie
(Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: The movement of groundwater in the permeable medium is successive. However, owing to the variation of the supply
and drainage conditions, the movement of groundwater in distinct region is different. According to the formation and developing
history of the groundwater system theory, this paper briefly described the characteristics of the differential movement of groundwater
in uniform flow field obtained from sand tank experiments. This paper analyzed the reasons and mechanisms, and made experi
ments or tests by using ‘resembling Darcy experiment device’ with different diameters. The results show that the hydraulic con-
ductivity varies with cross—section of infiltration. The larger the cross section, the greater the hydraulic conductivity.

Key words: groundwater; uniform flow field; differential movement; cross—section; hydraulic conductivity; test



