E37E% 6 M KowEOE R P
Vol. 37 No. 6

Water Resources Protection

DOI;10. 3880/j. issn. 1004 - 6933. 2021. 06. 006

JET TL MR B R 8 53 A1 2 B i vk D7 iR

TR, R

(L. PEACRAMBH IR S ST TR e, BV #k 7121005
2. PHALARARBIE R 2 T RO K £ TR R WP S0 % BRI ik 712100)

FE . A oM TL 4R R KIRE A P L8 M, DA b M R AP K 2542 507 3 R A&
FF 6 MR shthF % K% ih 8 57 B, B S Pareto 47 . 7~ XURAL A F= )~ 3L Logistic 4
A, 3SR R KRR RS TL 485% 3 A R SE i 7 iR AT AR R, SRR RS T
BT SUMAL A 91, FoAl 5 AR I SE 69 53 KR 2 59 A ) L Pareto 5 A o3tk #4854
RSB kAo A R AL SR SR ARG TL 4Bk £ &K U563 R IR AR e 2R, 2 — AP RIRF 5 A 4
BAE A BIF T %

KEEIW TL 480k  RESE K 48 K ALK % 5 3RO R 4 R dAd 3t

R E 4K E.P333.2 MERFRERD A X EHE 1004 - 6933 (2021)06 - 0034 - 06

Optimization of flood frequency distribution parameter estimation method based on TL-moments // JIA Yifan'*,
SONG Songbai'? (1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling
712100, China; 2. Key Laboratory for Agricultural Soil and Water Engineering in Arid Area of Ministry of Education,
Northwest A&F University, Yangling 712100, China)

Abstract: To study the universality of applying TL-moments method to flood frequency distribution analysis, we took the
annual maximum stream flow series at six stations in Shenmu, Suide, Xinghe, Liujiahe, Huangling and Zhidan in northern
Shaanxi Province as examples, and selected generalized Pareto distribution, generalized extreme value distribution and
generalized Logistic distribution to evaluate the fitting effect of the 3 parameter estimation methods, namely L-moments
method, maximum likelihood method and TL-moments method. The results show that, while Xinghe station’s annual
maximum stream flow series are better described with generalized extreme value distribution, generalized Pareto distribution
fits the flow series of the other five stations more accurately. Compared with L-moments method and maximum likelihood
method, TL-moments method shows a better fitting effect at each station, which is a better way to estimate the distribution
parameters of flood frequency.
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Table 1 Lengths of stream flow series
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Table 2 Estimated distribution parameters of annual maximum stream flow at each station

K3uh G ik ! 3 k AK3culh A ik @ 3 k
MRBISRE:  4181.057 50. 832 0.175 HORBISRE:  1796.417 0. 990 0. 000
GPA  ZPEHiE  3621.643 -83.403  -0.019 GPA  ZRMEMEYL 1221.676 213. 340 -0.205
TL4EY:  4783.475 -691.843 0.138 TL iy 1269.577 181.772 -0.188
MRskE:  2694.277  2002.546  —-0.019 WARASR:  1185.971 922.992 -0.108
BIAR  GEV  ZRPEEREE 2003.945  1795.002  -0.252 || XKW GEV ks 759.634  877.579 -0.370
TL4EY:  2862.307 1591.929  -0.051 TL 4% 895.050  831.091 -0.298
MR pIski:  1820.740  3215.397  -0.128 WAAISRE:  870.239  1483.576 -0.177
GLO  ZRMsEy:  1525.721  2619.460  —0.342 GLO  Zibiipk 617.047  1196.042 -0.431
TLJEE:  2027.590  2740.330  -0.175 TL 4k 720.704  1204.236 -0.361
WK Apsks:  770. 651 86.210 0.220 WAk 105,118 0. 990 -0.109
GPA  £kMhHiREE 811. 040 86.933 0.127 GPA  ZkMEIETE 54.735 9.318 -0.341
TL 4k 965. 794 12. 169 0.233 TL 4k 60. 163 5.343 -0.305
MRSk 490.292  524.751 0. 002 W RASR 68.773 38. 644 -0.173
Gl GEV  ZRMsEM: 409.411  491.885  —0.164 W GEV ik 37.088 40. 087 -0. 462
TL 5k 548.163  464.328 0.016 TL %7k 44.531 36. 990 -0.393
MRSk 328.791  742.522 -0.117 WA SR 1= 53.697 72. 196 -0.216
GLO  ZkMkaEik 206.685  657.140  —0.279 GLO  ZRikdsk 31.595 55.755 -0.504
TL 4y 375.505  681.604  -0.126 TL ik 37.770 55.726 -0.435
MRSk E: 223,497 109. 104 0.326 WARAUSRYE 643,093 69. 670 0. 037
GPA  ZRMkaRI% 367. 159 43.526 0.568 GPA  ZRME4HEE 512.705 114. 693 -0. 108
TL 4y 322.799 60. 186 0. 464 TL ik 503. 101 119.932 -0.120
MRSk 136.763  204.990 0.048 WAASRE:  423.959  404. 653 -0.308
AW GEV  ZRPEs: 140. 659  206. 606 0.078 HS GEV gMinik 300.074  386.774 -0.308
TL 41 160. 180  204.118 0.171 TL Ji7k 343.711 373.378 -0.244
e KA SR 86.377  264.125  —0.094 WAASRE:  304.470  604.280 -0.165
GLO 2k 88.991  259.645  -0.121 GLO  Z&ihjpk 235.655  511.471 -0.383
TL %k 101.642  265.768  -0.016 TL 4k 268.900  515. 662 -0.319
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Fig.1 Frequency curves of annual maximum stream flows using GPA distribution at each station
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Table 3 Certainty coefficients of annual maximum stream flow under different parameter estimation methods at each station

AN G Al L BU RS B 7 R A R T R A

—
A GPA-MLE GPA-LM GPA-TLM GEV-MLE GEV-LM GEV-TLM GLO-MLE GLO-LM GLO-TLM
MoK 0. 945 0.974 0. 980 0.952 0.949 0. 969 0.924 0.937 0. 960
Z 1 0.917 0.984 0.983 0.959 0. 964 0.968 0.935 0.951 0. 959
& 0.911 0.952 0. 959 0. 969 0. 968 0.962 0. 949 0. 963 0. 957
pUERT] 0.943 0. 950 0.952 0.915 0.928 0.937 0. 886 0.916 0. 926
WO 0. 876 0. 884 0. 889 0. 855 0. 857 0. 871 0. 823 0. 844 0. 860
& S 0.933 0.943 0. 944 0.913 0.924 0.930 0. 884 0.911 0.919

U : GPA-MLE /R IR SR ik T GPA 7M1 280, A .
R4 BAKLIFFRKBIE
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Table 4 RMSE of annual maximum stream flow under different parameter estimation methods at each station

RIRV A 4B RIZ Bl 7 00 RMSE {8/ (m? - s71)

A GPA-MLE GPA-LM GPA-TLM GEV-MLE GEV-LM GEV-TLM GLO-MLE GLO-LM GLO-TLM
KR 820. 96 564.03 495. 65 770. 99 792. 48 617.26 966. 91 880. 63 699. 72
o fl 179. 10 78.96 81. 46 125. 60 118.26 111.36 160. 81 136. 98 125.53
A 48.38 35.49 32.68 28.30 29.15 31.73 36. 47 31.19 33.74
X Zm] 424. 67 396. 65 389. 96 516. 89 476. 14 447.03 600. 07 514. 58 482. 44
OB 41.08 39. 69 38.87 44.50 44.05 41.94 49.09 46.03 43.71
& A 158. 10 145. 50 144.73 180. 66 168. 71 162. 01 208. 58 182.07 174. 68
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