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Fiz 1 Averagemonthly runoff precipitation temperature and evaporation of FushanH ydrobgical station at the Dagujia R wer basin
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Table 1 The basic characteristics of riveway i D agujia R wer basin
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Figr 3 . Yeanly;mnoff process line of Dagujia River ( 1966~ 2004)
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Table3 A nnualnoff albcation characterstics at the different period in the Dagujn R ver basin

( 10'm /s) RCP
RCD — ¢

1 2 3 4 5 6 7 8 9 10 11 12

0.77 L 14 136 124 067 1.02 262 21.7 154 251 150 102 0.695 203.1° 07-25 0.57
0.87 0.9 080 1.13 285 447 148 41.6 153 342 195 1.25 0.763 2243 08-13 0.5
0.23 0.19 016 0.02 0.01 114 136 129 6.21 061 044 0.37 0.86 209.0° 07-31 0.73

o O w >

0.01 0.0 001 000 0.00 1.20 831 421 603 012 000 0.00 0.973 231.4 08-21 0.8l
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4
Tabk 4 The hydw bgical character stics and correlative relation at the different period in D agujia R wer basin
(10°m?) (mm) (mm)
6~ 10 6~ 10 6~ 10

(%) (%) (%)

A 1. 773 . 77 557. 25 75. 59 699. 17 57. 34 0. 965 -0.239

B 2. 288 8. 99 454. 37 72. 89 581.75 49. 89 0. 955 -0.291

C 0. 892 9%. 02 430. 80 68. 97 553.57 33.51 0. 765 -0.108

D 1. 156 9. 91 492. 00 73.53 533.50 49. 09 0. 972 0. 318
0.001 ) 0. 01 Denotes the comelation to coefficient

sienificant at 0. 001 level  presents correlation o coefficient significant at 0. 01 level

5 1966~ 2004
Table 5 Annual unoff albcation characterstics in the Dagujia R wer basin( 1966~ 2004)
( 10*m /s)
RCD  RCP C,

1 2 3 4 5 6 7 8 9 10 11 12
1966 0.00 000 000 000 000 277 1.8 159 131 521 3.8 176 0.76 221.3 0.51
1967 1.74 272 196 0.81 223 081 632 205 334 119 092 092 053 2039 045
1968 0.71 076 073 0.59 019 006 521 9.3 060 0.71 051 068 061 2036 056
1969 0.2 1.81 270 549 151 017 1.68 332 478 164 0.98 0.54 058 2048 0.53
1970 0.33 072 040 0.0l 000 046 969 102 168 232 118 116 0.87 191.5 0.70
1971 0.84 083 236 0.54 0.06 1.84 353 40.8 540 397 159 104 0.8 2161 066
1972 1.® 158 198 0.42 0.57 031 158 389 625 228 201 164 074 2089 0.59
1973 1.29 103 051 0.93 21.5 9.8 814 235 603 937 279 177 063 2152 0.50
1974 1.8 110 08 1.01 232 45 104 429 503 235 178 171 074 2054 0.54
1975 1.2 077 056 0.73 0.8 150 5 44 104 222 7.69 6.8 328 0.84 219.8 0.65
1976 1.23 1.82 208 0.81 0.49 10.5 23.4 71.4 263 339 206 139 080 2087 0.58
1977 1.15 107 056 0.18 0.40 1.73 220 41.4 826 1.28 1.39 0.74 0.83 2053 0.64
1978 0.5 045 026 0.00 000 7.59 37.9 329 207 213 122 069 084 2026 063
1979 0.66 108 047 685 226 662 7.64 500 1.98 483 0.87 0.68 0.71 199.3 0.51
1980 0.3 021 020 0.32 013 205 525 33 19 034 050 0.60 065 1958 0.49
1981 0.3 053 047 009 000 000 1224 7.39 029 0.00 0.00 0.00 0.8 190.1° 0.75
1982 0.05 010 001 000 000 000 030 228 135 000 233 208 08 221.5 0.70
1983 0.60 058 075 0.10 000 000 079 342 737 039 000 000 068 231.3 060
1984 0.0 014 011 000 000 000 38 1L7 261 143 049 067 083 2153 061
1985 0.43 047 031 000 000 000 7.87 664 332 373 152 0.94 090 220.2° 0.70
1986 0.91 070 040 0.00 0.00 0.00 568 404 036 0.00 0.00 0.00 093 181.6 0.82
1987 0.00 000 000 O0.00 0.00 000 0.00 678 195 0.32 0.62 0.59 094 2354 0.78
1988 0.33 006 000 000 000 000 121 374 217 0.00 0.00 0.00 0.8 1931 0.73
1989 0.00 000 02 0.00 000 000 0.00 0.0 000 0.00 000 000 100 60.0 092
1990 0.00 000 000 O0.00 0.00 000 442 56 148 217 0.62 0.49 0.87 1984 0.70
1991 0.41 035 02 001 000 1.93 811 1.0 346 0.38 0.54 0.45 067 196.5 0.54
1992 0.499 025 007 000 000 000 0.00 0.0 379 0.00 0.00 0.00 072 249.6 0.76
1993 0.00 000 Q00 0.00 000 36 856 105 078 010 000 000 0.92 191.3 0.71
1994 0.00 000 Q00 0.00 0.00 617 338 21.6 049 000 0.00 0.00 0.95 1880° 0.74
1995 0.00 000 000 O0.00 000 000 000 344 30 050 0.29 020 097 2137 081
1996 0.19 019 019 018 017 536 269 216 02 016 012 007 092 177.0° 0.73
1997 0.05 006 004 0.00 000 000 0.00 49.1 0.8 0.0l 0.00 0.00 0.99 210.5 0.90
1998 0.00 000 Q00 0.00 0.00 019 7.37 47.2 912 0.21 0.00 0.00 0.96 210.8 0.74
2000 0.0 0.00 Q00 0.00 0.00 0.00 30.7 47.6 0.00 0.00 0.00 0.00 0.97 1983 0.83
2002 0.0 000 Q00 0.00 0.00 0.00 0.00 0.3 000 000 0.00 0.00 1.00 210.0° 0.92
2003 0.00 000 Q00 0.00 0.00 7.02 846 788 249 0.45 0.00 0.00 0.93 211.37 0.70
2004 0.00 000 Q00 0.00 0.00 0.00 334 29.8 1.24 0.07 0.00 0.00 0.98 2083 0.80

0.4 052 050 052 0.8 203 151 268 101 160 0.95 065 0.83 2031 0.68

* 1999 2000 0]
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A Quantification Study on Distribution Characteristics of Inner Y early
Runoff of the Representative Dranage Basin in Jaodong M assif A rea

LU Deln, LU X ianzhao,, LI Jiazhu', SU Q ing

(1. College o Geagraphy and Plan, Ludong University Yantai 264025, Ching; 2. Library of Ludong Unwersity, Yantai 264025, Chia)

Abstract M ann-Kendall and m mmum variance methods are used in this sudy to analyze hemean value change-
point of the runoff data observed by Fu-Shan hydrobgical station in Dagu jiaR iver basn frum 1966 to 2004. Based
on the calculated results the runoff tin e series is divided into four periods A ( 1966~ 1971), B(1972~ 1981), C
(1982~ 1996) and D (1997~ 2004) w ith the sin ilar hydrobgical variation characteristics. Runoff-concentration
degree(RCD ) and runofFconcentration perbd( RCP )were put foward by means of vector canposition camputing
annual distribution of yearly precipitation. The resulis indicated that are follow: (1) The inner annual runoff distr+
bution characteristics in the DagujiaR ver basin were different under the conditbn of different hydrology year. The
RCD ofperiod A was least and theRCD of perod D wasmost The change-variation coefficientwas 0. 12 at the four
periods. TheRCP of period A was very close to period C, the runoffmaxmum appeared at the last ten-day of July.
The period B was very smilar to the perbdD nRCP, the runoffmaximun appeared at them ddle ten days or he
last ten-day of August (2) TheRCD caleulated bymonthly mnoff volun e was higher resolving power and validity
han that of non-uniform coefficient denoting annual wnoff distrbutbn. Themonth corresponding runoff concentra-
ton perbd canputed bymonthly mnoffwas closely consistentw ith actualmonth thatmaximum ofmonthly runoff ap-
peared. Itwasproved that runofl concentratbn degree and concentraton per od could well d splay the non—unibm+

ty h the annual distribution of runoff.

Key words annual mwnoff distrbuton M annK endallm ethod runoff concentration degre¢ mwnoff concentration

period non-uniform coeflicients



