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Fig- 1 Distribution of 61 observational stations in Gansu Province
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Table 1  Grades of flood and drought by Z-index

LR 1 FR ZiHRR ) Bt
Index of flood and drought Grades Cumulative frequency Type of flood and drought
1.654< 7 1 >95 K Severe flood
1.037<< 7<<1.654 2 85~95 ¥ Flood
0.524< 7<<1.037 3 70~85 ¥ Relative flood
—0.524< 7<20.524 4 30~70 1E% Normal
—1.037<C z<<—0.524 5 15~30 {5 Relative drought
—1.645<C z<<—1.037 6 5~15 £ Drought
7<<—1.654 7 <5 K5 Severe drought
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Table 2 Evaluation about grades of flood and drought in summer (6~~8 monthes) in Gansu province

i8] K e s (LS 7 KE
Time Severe flood Flood Relative flood Relative drought Drought Severe drought

1984 1980 1985 1968 1995 1969

6 A 1994 1986 1996 1974 1998 1982

June 2000 1987 - 1975 - 1997

- 1992 — 1977 — o

1966 1978 1984 1970 1971 1982 2000

1979 1993 1988 1972 1973 1991 —

7H — 1996 1990 1974 1976 - —

July — 1999 1998 1977 1983 - -

— — — 1985 1987 — —

— — — 1994 2001 — —

1973 1968 1967 1969 1987 1965

— 1977 1983 1970 1991 1976

— 1979 1988 1971 — 1999

8 A — 1981 1990 1974 — —

August — 1992 2000 1975 - -

— 1995 — 1986 — —

— — — 1996 — —

— — — 1997 — —

1979 1966 1977 1970 1968 1982

— 1978 1983 1971 1969 —

6~7 A - 1984 1986 1972 1974 -

June™ July — 1993 1988 1973 1991 —

- 1996 1992 1976 1997 -

— 1999 1994 2000 2001 —

1979 1966 1968 1969 1965 1991

— 1976 1973 1970 1971 —

— 1978 1984 1972 1974 -

7~8 A - 1981 1988 1986 1982 —

July ™~ August — 1993 1990 1994 1987 -

— — 1992 1997 2001 —

— — 1995 2000 — —

— — 1998 — — —

1979 1966 1973 1970 1965 1974

— 1978 1988 1972 1969 1982

6~8 H — 1981 1990 1975 1971 1991

June ™ August — 1984 1996 1987 1976 —

— 1992 — — 1997 —

— 1993 — — 2001 —
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Table 3 The percentage of flood/ drought in summer (June™August) in Gansu Province from 1965 to 2001

A e B BT T8

Time All kinds of flood Relatively severe flood Relatively severe drought All kinds of drought
6 A June 24 19 14 24
7H Juy 27 16 8 41
8 1 August 32 19 14 35
6~7 H June™July 35 19 19 35
7~8 F July ™ August 38 16 19 38
6~8 H June™ August 30 19 24 35
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Fig-2 Distribution of the spatial structures of

the first 3 loading vectors (a-b and c)
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Table 4 The contribution rate of the first ten rotated load vectors to the whole variance

JES% T Before rotation TEH% )5 After rotation
5

Number 07 2 DU ity E Tk J7 2 DU Bty kR
Variance Cumulative variance Variance Cumulative variance

1 34.288 34.288 18.015 18.015

2 12.574 46.863 14.517 32.532

3 10. 034 56.897 9.384 41.920

4 5.413 62.310 9.384 51.304

5 4.557 66.867 9.145 60.448

6 3.774 70.641 6.298 66.746

7 3.621 74.262 4.378 71.124

8 2.971 77.233 4.086 75.210

9 2.510 79.743 3.650 78.859

10 2.312 82.055 3.196 82.055
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Fig-3 Distribution of the spatial structures of the first five rotated loading vectors
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Fig- 4 Wavelet index distribution of grades about flood
and drought in Gansu Province in 1965~2001
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Study on characteristics of drought-flood in summer in Gansu Province

WANG Yan'*, WANG Runyuan"*, WANG Yi-rong”s WANG He-ling’
(L. Institute of Arid Meteorology, China Meteorological Administration ,
Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province, Key Open Laboratory
of Arid Change and Disaster Reduction of CMA, Larzhou 730020, China; 2. School of Emironmental and Municipal
Engineering, Larzhou Jiaotong University, Lanzhou 730070, China)

Abstract : Based on the daily precipitation data of 61 meteorological stations in Gansu Province during the period of
1965~2001, the grades of flood-drought in summer (June-August) were evaluated with Z index the methods of EOF
REOF and Maxican hat wavelet analysis were used: and the characteristics of the spatial anomaly and temporal evolution
rule of summer flood-drought in Gansu Province were analyzed- The results showed as follows ; firstly, as a whole system
the probability of occurrence of drought in summer was greater than that of flood; for a single month. the frequency of
flood was equal to that of drought in June and July, while the frequency of relative severe drought was higher than that of
flood in July and August; secondly, there were three models representing the spatial distribution of flood-drought in Gan~
su, and the province could be divided into five regions of flood —drought sensitivity ; finally . the jumping points of flood-
drought varied in different temporal scales there was a increasingly dry trend in the long period of 26 years and a distinct
4—vyear cycle in very 10—year period-

Keywords : flood-drought in summer; grade of evaluation; spatial distribution; temporal evolution; Gansu Province



