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Fig.1 Schematic map of the Xijiang River basin
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Table 1 The eigenvalues and variance contributions of the five main components of temperature and precipitation
Eo % 1 2 3 4 5
AR EE 5.288 0.688 0.474 0.427 0.376
R TTHR (%) 45.90 5.97 4.11 3.71 3.19
R AR AR 1211489.0 280937.7 178873.2 1245953 99256.2
K DTk (%) 43.51 10.09 6.42 448 3.56
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Fig.2 The time coefficients of temperature(a) and precipitation(b) in the first mode of EOF
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Fig.3 The values of annual air temperature, precipitation and
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runoff in the Xijiang River basin in different decades
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Fig.4 The values (a)and wavelet power spectrum (b)of annual runoff in the Xijiang River
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Fig.5 The cross transform spectrum (a)and coherence spectrum(b) between time coefficients of

temperature in first mode and annual runoff in the Xijiang River basin
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Fig.6 The cross transform spectrum (a) and coherence spectrum(b) between time coefficients

of precipitation in first mode and annual runoff in the Xijiang River basin
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annual runoff in the Xijiang River basin
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Recognition on the Relationship Between Runoff and Regional
Meteorological Factors of the Xijiang River in Multi-time Scales

DONG Lin-yao"?, CHEN Jian-yao', FU Cong-sheng'’, JIANG Hua-bo', YANG Xue-yun'

(1. Department of Water Resource and Environment, Sun Yat—sen University, Guangzhou ,Guangdong 510275, China;
2. Hydrology Laboratory, Kumamoto University, Kumamoto City 8608555, Japan;3. Department of
Geography, Nipissing University, Ontario P1B8L7, Canada)

Abstract: Using hydrological statistics and cross wavelet transform analysis, the variation characteristics of the
runoff of the Xijiang River and the relation between the meteorological factors and the runoff in multi-time
scales are detected in this research. The analysis indicates that the annual runoff decreases, which might be due
to the weaken response of runoff to precipitation caused by increasing of evaporation and infiltration effected
by human activities. The annual runoff fluctuation shows good correspondence with the precipitation. The
cross wavelet analysis revealed that the impact of temperature to river flow occurred in the circle of 3-5 years
in 1990-2000, in which the runoff shows lagging of 6-12 months to the temperature variation; the in-phase rela-
tions between the precipitation and river flow are found in almost all the time-frequency domains, good coher-
ence can be found in the circle of 3 to 4 years between 1992 and 2003 and 11 to 12 years in 1980-2000; the im-
pact of abnormal climate on runoff mainly occurred in the circle of 2 to 3 years in 1965-1975 and 3 to 5 years
in 1993-2000, the impacts to the runoff variation might be carried out by the influence on the precipitation in
the basin, the lag time between runoff variation and abnormal climate change event is 6 to 12 months
in1965-1975 while equated almost to zero in 1980- 2000, this phenomenon might be caused by the changing of

runoff production process effected by the changing of land use.

Key words: runoff; meteorological factor; cross wavelet analysis; EOF; the Xijiang River basin



