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LIANG Jun,SONG Songbai

(College of Water Resources and Architectural Engineering .
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Abstract: [Objective)] This paper studied estimation methods for hydrologic quantile confidence inter-
val under given design standard and assessed the uncertainty of design value. [Method] MOM and ML
methods were used to study P-IlI distribution hydrologic quantile confidence interval and figure out 95%
confidence interval of hydrologic quantile estimation under different design frequencies at four meteorologi-
cal stations in Guanzhong area. The results from MOM and ML were also compared and analyzed. [Result])
At the design frequency of 0. 2% ,confidence interval lengths of hydrologic quantile under 95% confidence
level based on ML for the 4 hydrologic stations of Zhouzhi, Lintong, Lantian and Huxian were 414. 28,
338.88,360. 65,and 371. 24, while those based on ML were 546. 61,435, 64,384. 91,and 403. 92, respective-
ly. At the design frequency of 99%, confidence interval lengths of hydrologic quantile under 95% confi-
dence level based on ML for Zhouzhi, Lintong, Lantian and Huxian were 144, 44,124, 93, 177. 67, and
160. 73, while those based on ML were 183. 28, 151. 26,187. 31,and 178. 62, respectively. Independent of

design frequency,confidence interval lengths of hydrologic quantile based on ML were always smaller than
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based on MOM. [Conclusion) Confidence interval can provide relatively reliable range of variation for the

hydrologic quantile estimation and the estimated confidence interval lengths based on ML were more effec-

tive in reducing the uncertainty of hydrologic quantile.
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Table 1  Annual precipitation quantile estimation and its 95% confidence interval under different

design frequencies in Zhouzhi station mm
Wi % 413 Method of moment e K AL SR B Maximum likelihood method
Frequency BHE X ] 7~ B X [a] | fR X [i] 4 B Wi E X 1] T BR X [a] | BR X ] K
Quantile Lower Upper Interval length Quantile Lower Upper Interval length
0.2 1 226. 30 953. 00 1499.61 546. 61 1 185. 20 978. 06 1392. 34 414,28
0.5 1 145.59 925.51 1 365.68 440. 17 1113.86 942. 33 1 285.38 343.05
1 1082.17 900. 30 1 264.05 363. 75 1 057. 26 911. 60 1202.91 291. 32
2 1 016.08 870.12 1162.04 291.93 997.72 876. 71 1 118. 30 242.01
5 923. 05 819.53 1 026.56 207.03 912. 83 821. 77 1 003. 89 182.12
10 846. 33 769. 00 923. 66 154. 66 841.73 770.27 913.19 142.92
15 797.63 732.04 863. 21 131.17 796. 00 734.17 857.83 123.66
30 703. 54 650. 40 756.68 106. 29 706.13 656. 40 755. 86 99. 46
50 617.43 569. 28 665.57 96. 29 621.75 577.10 666. 40 89. 30
70 541.10 497. 83 584. 37 86. 54 544.77 502. 20 587. 34 85. 14
90 446. 96 404. 07 489. 85 85.78 446.01 401. 45 490. 57 89.12
95 408. 07 354.90 461. 25 106. 35 403. 55 353. 36 453.73 100. 37
99 345. 24 253.61 436. 88 183. 28 332.02 259. 80 404. 24 144. 44
K2 WEHARABITAETERAKEZTEREE SUEEKETHNERSKE
Table 2 Annual precipitation quantile estimation and its 95% confidence interval under different
design frequencies in Lintong station mm
%) % #i % Method of moment e K AL 4K B Maximum likelihood method
Frequency WA X ] 7 R X ] f- BR X ] 4 B Wi E X 8] T BR X (8] | BR X ] K B
Quantile Lower Upper Interval length Quantile Lower Upper Interval length
0.2 1052.23 834. 41 1 270.05 435. 64 1021.14 851. 70 1 190.58 338. 88
0.5 988. 70 812. 77 1164.63 351. 86 964. 60 824. 32 1104. 88 280. 55
1 938.63 792.82 1 084. 45 291.63 919. 64 800. 53 1038.74 238.21
2 886. 30 768. 84 1 003.77 234.93 872.22 773.29 971.16 197. 88
5 812. 34 728. 84 896. 23 167. 39 804. 40 729.91 878. 89 148. 98
10 751.06 687.96 814. 15 126.19 747.37 688. 81 805. 94 117.13
15 711.99 658. 27 765.71 107. 44 710.57 659. 78 761. 37 101. 59
30 636. 10 592. 40 679. 80 87. 40 637.95 596. 79 679.11 82.32
50 566.08 526. 32 605. 84 79.52 569. 33 532.12 606. 54 74.43
70 503. 43 467. 24 539.62 72.39 506. 30 470. 62 541.97 71.34
90 425,16 388. 74 461.59 72.85 424.67 386. 83 462.51 75.68
95 392. 40 347.75 437.05 89. 29 389. 25 346. 28 432.23 85.95
99 338.72 263.09 414. 36 151. 26 329.03 266.57 391. 50 124.93
x3 BEHEAREHMERTERKRETEREE SHERKETHEERXE
Table 3 Annual precipitation quantile estimation and its 95% confidence interval under different
design frequencies in Lantian station mm
e 414 Method of moment e KA SR ¥ Maximum likelihood method
Frequency BHE X [E] T BR X 1] FBR X E] < B Wi E X (8] T BR X (8] FBR X ] 4 B
Quantile Lower Upper Interval length Quantile Lower Upper Interval length
0.2 1198.67 1 066. 22 1391.13 384.91 1191.02 1 010.70 1 371. 35 360. 65
0.5 1 140.91 982. 67 1299. 14 316. 47 1 134.50 985. 26 1283.73 298.48
1 1 094. 35 960. 89 1227.80 266.91 1 088. 89 962. 20 1 215.58 253. 38
2 1 044.61 934.62 1 154. 60 219.98 1 040. 11 934.82 1 145. 40 210.58
5 972.19 890. 15 1054.22 164.07 969. 00 889. 36 1 048. 64 159. 29
10 910.02 845. 40 974.63 129. 23 907. 85 844. 43 971.27 126. 85
15 869. 21 812.53 925. 88 113. 34 867. 65 811. 81 923. 50 111. 68

30 786. 86 738. 84 834. 89 96. 06 786. 2 739. 26 833.57 94. 31
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& 3(&) Continued table 3

ik % 4 Method of moment e K ALK 12 Maximum likelihood method
Frequency A X ] R X [a] | BR X ] B & HE X 1] T BR X [a] | BR XA K B
Quantile Lower Upper Interval length Quantile Lower Upper Interval length
50 706.53 661. 34 751.71 90. 37 706. 96 662. 80 751.13 88.33
70 630. 14 585.94 674, 34 88. 40 631.21 587.64 674.79 87.15
90 526.59 476. 62 576. 56 99. 94 528. 20 478.58 577.82 99. 25
95 479. 67 419. 82 539.52 119.70 481. 37 422.75 539. 98 117.23
99 396. 33 302. 67 489.98 187. 31 397. 94 309. 10 486. 77 177.67
x4 PEERAREHMRTERKERTEREE SHERKETHEEXE
Table 4 Annual precipitation quantile estimation and its 95% confidence interval under different
design frequencies in Huxian station mm
Fi%, v, JE 1 Method of moment e K ALK 7 Maximum likelihood method
Frequency WAHE X [E] TR B[] [ BR X ] B WIHE X (8] T BR X 18] | BR X ] 4 B
Quantile Lower Upper Interval length Quantile Lower Upper Interval length
0.2 1 125. 66 923.70 1327.62 403. 92 1120.72 935.10 1 306. 34 371.24
0.5 1 065. 20 899. 77 1 230.63 330. 86 1 060. 90 907. 28 1214.52 307. 24
1 1016.76 877.75 1 155.76 278.01 1012.97 882.57 1 143.37 260. 80
2 965. 30 851. 29 1079. 30 228.00 962. 04 853.71 1 070. 37 216. 65
5 890. 94 806. 74 975. 15 168. 41 888. 45 806. 72 970.18 163. 46
10 827.68 762.08 893. 28 131. 20 825. 82 761.15 890. 49 129. 34
15 786. 46 729. 36 843.56 114. 20 785.01 728.48 841. 54 113.06
30 704.06 656. 24 751.87 95.63 703.42 656. 57 750. 26 93. 69
50 624.75 580. 16 669. 33 89. 17 624. 87 581.67 668. 06 86. 39
70 550. 42 507. 47 593. 36 85. 89 551.23 509. 16 593.59 84.13
90 451.55 404. 35 498. 74 94. 38 453. 25 406. 84 499. 65 92. 81
95 407.53 351.08 463.97 112.90 409. 61 355.70 463.53 107. 84
99 330.70 241. 39 420. 01 178.62 333. 44 253.07 413. 80 160. 73
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different design frequencies for Zhouzhi station
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