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Abstract: Regional frequency analysis (RFA) method is one of the main tools for estimating design floods in
ungauged basins. The applicability of RFA was analysed in the Xiangjiang Basin by using annual maximum
flood series of five hydrological stations from 1959 to 2005, including Xiangtan, Hengyang, Xiangxiang,
Ganxi and Daxitan hydrological stations. The design flood values of Hengyang station were estimated by using
RFA and hydrologic analogy method. The results were compared and discussed, which showed that RFA had
relatively better precision than others in the estimation of design flood and is more suitable for ungaged basins.
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Table 1. General information of hydrological networksin Xiangjiang River

= L KCERMERER R

3k 4 g A4k 2 5154 KR (km?) BORME ()
L WL 1 i 112.65 26.95 52,150 1959~2008
T ML T 112.9167 27.8667 81,638 1959~2008
W2 (H3E) K T 112.5167 27.7167 6053 1959~2008
KPGHE() K T 113.45 27.6667 3132 1959~2008
HE() VKK WL 113 27.0833 9972 1969~2008
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Table 2. Results of variablesin hydrological similar basins
= 2. IBIURETERRR

W WYL HEIK K PRK
fbr LA FEARALE
(e I Wz KV i HE
2% 0.071 112.65 112.9167 112.5167 113.45 113
254 0.071 26.95 27.8667 27.7167 27.6667 27.0833
HKIHR km? 0.056 52,150 81,638 6053 3132 9972
FiE K km 0.071 501 767 232 108 271
T TE A %o 0.071 0.203 0.143 0.69 0.46 1.01
6 AW E mm 0.071 249.01 228.99 218.71 233.61 232.69
7 AW E mm 0.079 160.89 154.67 157.78 147.59 154.06
8 A& mm 0.079 181.89 161.97 131.01 147.04 192.59
9 ATHm = mm 0.071 76.8 78.03 61.15 75.84 97.08
SRS B & mm 0.108 1628.6 1569.6 1471.6 1559.1 1665.5
RSP T A K mm 0.108 765.66 706.25 675.45 710.67 673.28
R R AL 0.147 0.51 0.51 0.4 0.54 0.5
RSP TIR mm 830.12 807.05 588.14 845.79 826.21
SRR 0.991 0.946 0.963 0.969
W3 0.992 0.98 0.984 0.985
SAFu R E % 33.7 17.1 23.5 25.7
Hygo 9506 13,022 1695 982 3060
Hye 12,900 1790 1150 3020
Hy 9417 10,038 11,128 9383
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Table 3. Results of regional L-moments
R 3. KRR L -EELENER

w4 ik HE(T) KWM)Wz
n 50 40 50 50
s 1 0.74 0.53 0.26
2] 50 29.5 26.3 13.2
t 0.175 0.2537 0.2238 0.283
t¥ 0.055 0.2361 0.2165 0.0776
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Table 4. Growth curve and flood frequency distribution
& 4. X FTER YK ST B A TR g RSk S ph sk

P 0.10% 1% 2% 5% 10% 20%

q, 2.64 2.12 1.96 1.71 1.52 13
Q. 26,200 21,000 19400 17,000 15,100 12,900
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Table 5. Results of flood frequency analysis at each site
& 5. FUKAR ST EBRRR

Gtz 4 Wit
KL
¥l Cv Cs/Cv 0.10% 1% 2% 5% 10% 20%
5 BA 10,400 0.35 1.5 24,400 20,200 18,900 16,900 15,200 13,300
R 12,900 0.31 1.5 27,900 23,500 22,100 20,000 18,200 16,100
Mz 1790 0.51 1.5 5620 4410 4010 3460 3010 2510
K6 1150 0.42 3 3520 2690 2430 2080 2000 1500
HE 3020 0.48 3 10,500 7800 6960 5840 4960 4030
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Table 6. Design floods at Hengyang station by using hydrologic analogy method
= 6. KXHEREFBIEREE R IR AR

o - Giit 34 Bt
aaeit e N
¥IME Cv Cs/Cv 0.10% 1% 2% 5% 10% 20%
ichid 9570 0.31 1.5 20,700 17,500 16,400 14,800 13,500 12,000
- ez 9100 0.48 3 31,600 23,500 21,000 17,600 14,900 12,200
T
K 7520 0.51 1.5 23,600 18,500 16,900 14,500 12,600 10,500
Hig 7500 0.42 3 22,900 17,500 15,900 13,500 11,700 9780
Table 7. Results of design floods using regional frequency analysis, hydrologic analogy method and observed flow series
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7K 3 BB -
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HE 1959~2008 7500 0.42 3 -27.9 17.5
LRI fhir B 1959~1978 11,000 0.39 1 5.8 95
X I 3 Hr 2l - 9920 0.39 2 -4.6 3
of Bl FE v fHrBH 1959~2008 10,400 0.35 1.5 - -
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