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Abstract: Based on the runoff data during 1950-2007 at Yichang Station in the Yangtze River Basin, by us-
ing long-cycle runoff drought-flood abrupt alternation index (RDFAI) and Round Analysis, this article ana-
lyzed the drought-flood abrupt alternation and extreme low flow. The results showed that the time of
LRDFAI before 1950 is more frequent than that after 1950, besides that in 1985. Phenomenon of RDFAI of
before 1950 had more smooth trends than that after 1951. The extreme low water volume totally showed an
increasing trend, and it reached maximum in the 70s, and the time mainly occurred in non-flood season from
January to April. Totally, extreme low water events showed an increasing trend, and it reached maximum in
the 70s. The amount of extreme low water and the frequency synchronization are not prominent. Using dif-
ferent percentile value analysis, extreme low water events that are chosen by the 20th percentile value show
more accordance with the actual drought situation of Yichang station, and it can be used to describe the
drought situation of Yichang station.

Keywords: Yichang Station; Drought-Flood Abrupt Alternation; Round Analysis; Extreme Low flow;
Drought
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Table 1. The first 10 highest (lowest) rainy season long-cycle
RDFAI and standardization runoff distribution during 1882-2007
= 1. 1882~2007 £E[EIRARK EHA RDFAI J S (1K)HT 102 REARE
HERBSH

RDFAI & RDFAI 51k

A 5~6 A 7-8 A A 5~6 H 7~8 A

1948 —0.94 0.92 1985 1.28 -1.23
1923 -1.84 0.40 1939 0.58 -1.38
1998 -1.25 0.54 1917 0.67 —0.85
1913 -1.67 0.33 1909 0.69 —0.68
1897 —0.45 112 1933 0.13 -2.92
1887 —0.45 1.10 1975 0.96 —0.55
1886 —0.55 0.68 1900 —0.09 —2.63
1937 —0.89 0.41 1953 0.42 —-0.89
1947 —0.57 0.54 1929 0.76 —0.47
1978 -1.12 0.28 1996 -0.29 —2.56
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BrE R TREUHIME, EMA R, 1897
4 5~6  AZRMEEFANE] 0.5 Mz, (H¥ 5] 7~8
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Ab,  [RIREHTE LAY 3 5 BAE A A b 3 7 1953 A
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Figure 1. Long-period RDFAI time series in Yichang station from 1882 to 2007
1. B3k 1882-2007 FEAHHK AR R R H S BB (ROFAI R E

Table 2. The rainy season standardization runoff distribution of total drought and total flood during 1882-2007
5z 2.1882~2007 EEEAHAL R . £FHEFELRREN

A 5~6 H 7-8 H EAy 5~6 H 7-8 A
1888 0.60 0.59 1943 0.70 1.04
1892 -0.41 -0.43 1946 1.03 1.37
1893 0.40 0.73 1949 0.57 0.88
1901 0.99 1.30 1951 1.09 0.73
1915 0.84 1.27 1957 -0.88 -0.63
1919 0.51 0.80 1960 0.56 0.82
1927 0.64 0.51 1961 0.49 0.51
1932 0.70 1.06 1993 0.79 0.64
1942 —0.60 —0.66 1999 0.79 0.77
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AR 22 (A 23 990 1937 4E. 1959 4E. 1961 4.
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Table 3. The statistical feature of extreme low flow of interdecadal variation in Yichang station

3= 3. ERWERBRRIRE KRR EE

BT

AR Tt i B 5o Yokt H KK A8 (mls) K ik (R) 7K 5 8 (ms)
1882~1889 17,330 3 18850226 30 47 9120
1890~1899 13,310 5 18910309 30 54 11,170
1900~1909 13,020 3 19010324 30 54 11,170
1910~1919 15,230 1 19150407 60 48 15,230
1920~1929 17,000 5 19240404 30 69 9470
1930~1939 46,950 3 19370421 30 51 23,020
1940~1949 34,640 7 19410311 20 45 11,460
1950~1959 39,710 6 19590330 60 46 12,040
1960~1969 60,610 5 19610407 40 71 23,790
1970~1979 109,370 14 19780410 60 68 24,870
1980~1989 25,410 4 19880410 20 56 16,250
1990~1999 43,020 6 19980307 30 38 14,260
2000~2007 15,870 2 20000216 60 34 15,870

4 23,790 m¥/s, AEAKPIEE 71 K, ASKARAE 40 m¥/s;
KK B le/b AR R ZELE 1941 4E, O 11,460 mY/s,
KK I 45 K, KiKHZAE 20 m¥s. X 5 Hl 555 &
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MR AFIE T LA, AR PR e/ i A K e e
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Figure 2. Variation on extreme times and annual extreme low water in Yichang station from 1882 to 2007
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Table 4. The statistical feature of extreme low flow of different percentile in Yichang station

4. HEWARE S Ttk B4 HEHEE

310 |ArL 3 30 FA L
AR

i 54 KHL i e T 5 FA
1882~1889 9 1889 1 1886
1890~1899 11 1891 3 1891
1900~1909 8 1901 0 1901
1910~1919 10 1913 0 1914
1920~1929 12 1923 2 1924
1930~1939 13 1931 0
1940~1949 16 1941 2 1941
1950~1959 12 1959 1 1959
1960~1969 9 1963 0
1970~1979 12 1973 6 1976
1980~1989 12 1988 0
1990~1999 16 1998 1 1998
2000~2007 12 2003 0
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