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Table 1 The simulation results of runoff at Boluo hydrologic station
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B IE1(1984~1992 4E) 2.227E+06 2.239E+06 0.527 0.926
B (1993~2005 4F) 2.368E+06 2.250E+06 4.996 0.894
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Fig.1 Runoff simulation calibration results (a) and correlation analysis(b) at Boluo hydrologic station in 1980-1992
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Fig. 2 Runoff simulation validation results (a) and correlation analysis (b) at Boluo hydrologic station in 1993-2005
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Fig.3 Average monthly runoff process in 1984-1992(a) and in 1993-2005(b)at Boluo hydrologic station
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Table 2 Mann-Kendall test value of annual and seasonal rainfall at representative stations in the Dongjiang River Basin
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Table 3 Monthly probability of rainy day transition
in the Dongjiang River Basin in 1986-2010
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Table 4 Results of daily rainfall stochastic simulation of every month (average of years 1986-2010)
s SO AR ORE BUU SRR B ARERE AR R R A R Y 7l AR 22

(d) (d) (d) (mm) (mm) (mm) (%)
1 11 12 1 48.23 46.02 -2.20 -4.57
2 15 14 -1 76.28 73.91 -2.37 -3.11
3 21 20 -1 139.01 119.41 -19.60 -14.10
4 22 20 -2 209.12 181.49 -27.63 -13.21
5 23 22 -1 246.21 236.07 -10.14 -4.12
6 26 24 -2 344.98 343.76 -1.22 -0.35
7 24 23 -1 221.93 222.67 0.74 0.33
8 25 24 -1 229.39 217.55 -11.84 -5.16
9 19 18 -1 147.19 141.03 -6.15 -4.18
10 10 8 -2 39.18 40.98 1.80 4.59
11 9 7 -2 32.90 36.96 4.05 12.32
12 8 8 0 39.84 38.44 -1.41 -3.53
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Table 6 Simulated rate of annual runoff variation under

different variation coefficient of rainfall
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Fig.4 Simulated average monthly runoff under different

mean value of rainfall at Boluo hydrologic station
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The Impact of Variation in Rainfall on Runoff in the Dongjiang River Basin
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Abstract: The impact of rainfall variation on watershed hydrological process is an issue of great deliberation in
geographical and environmental sciences. In this article, a comprehensive watershed model—The hydrological
simulation program FORTRAN(HSPF) was set up and calibrated for the Dongjiang River basin in China, and
was repeatedly run with various rainfall scenarios generated by the daily rainfall stochastic simulation model.
The results indicated that: (1) The runoff changed in the same trend either with rise and fall in mean value or
variation coefficient of rainfall; (2) In the four given scenarios (mean value of rainfall has increased by 20%
and 40%, decreased by 20% and 40%, respectively), change magnitude of runoff was similar under same
change magnitude of mean value of rainfall; (3) The average annual runoff raised by 24.93% when the varia-
tion coefficient of rainfall raised by 40%, and raised by 10.84% when the variation coefficient of rainfall raised
by 20%. However, it fell by 3.84% and 5.35% respectively when the variation coefficient of rainfall fell by
20% and 40%, which presented that the increase of variation coefficient of rainfall has a greater impact on run-
off than the decrease of variation coefficient of rainfall does. The intensity of rainfall change is an important
factor affecting the runoff, and heavy rainfall has a great effect on the runoff; (4) Change of runoff due to fluc-
tuation of variation coefficient of rainfall gradually decreased, when variation coefficient of rainfall gradually
declined; (5) Average annual runoff raised by 33.99% as mean value of rainfall raised by 20%, and raised by
10.84% as variation coefficient of rainfall raised by 20%, which means change of mean value of rainfall has
bigger impact on runoff change than variation coefficient of rainfall; (6) Variation of monthly runoff caused by
different rainfall scenarios is more obvious in June, July and August than other months.
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