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Table 1 The extreme record statistics
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Fig.1 The mean precipitation in Ningbo city in July (from 1956 to 2013)
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Table 2 The statistics of the lowest water levels at the

representative stations

/ m / m
18 08:20 1.05 1.00
18 17:30 -1.10 0.79
18 17:20 -1.06 0.79
16 17:50 0.87 0.92
17 16:25 0.83 1.08
18 10:00 0.86 1.10
17 16:45 1.12 1.34
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Table 3 The evaluation of the rainless days in the concerned
areas in 2013
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Table 4 The evaluation by anomaly method for the concerned .
areas in 2013 5.
7 5 , 97.3%
2013 D, , , 27.2% | 34.7% |
/mm fmm % 32.0% 3.3%, 2.8%
141.1 368  -739 . 2013 ,
194.1 466  -76.0 ’ 33.3%,
1263 561 =556
157.5 39.9 ~74.7 ’
1285 275  -786 3.2%, 63.5%.
170.8 583 659 0,
197.8 493 -75.1 6 , 9 66.7%
137.1 45.7 -66.7 . , 1967
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Table 5 The evaluation of continuous rainless days in the typical years (summer drought)

! % ! % ! % ! % ! %

1964 45 1 22 9 20 35 71.8 0 0 45 100
1965 45 32 71.1 8 17.8 5 11.1 0 0 45 100
1966 45 1 2.2 16 35.6 17 37.8 11 244 45 100
1967 45 4 8.9 10 222 18 40 13 28.9 45 100
1968 45 13 28.9 19 422 13 28.9 0 0 45 100
1969 45 9 20 2 4.4 11 244 0 0 22 48.9
1970 45 15 333 14 31.1 15 334 1 22 45 100
1971 45 9 20 21 46.7 12 26.6 3 6.7 45 100
1978 45 3 6.7 8 17.8 34 755 0 0 45 100
1979 45 15 333 30 66.7 0 0 0 0 45 100
1985 45 23 51.1 20 44.5 2 44 0 0 45 100
1986 45 9 20 28 62.2 8 17.8 0 0 45 100
1987 45 45 100 0 0 0 0 0 0 45 100
1988 45 5 11.1 21 46.7 19 422 0 0 45 100
1989 45 29 64.4 16 35.6 0 0 0 0 45 100
1990 45 6 13.3 12 26.7 27 60 0 0 45 100
1991 45 14 31.1 28 62.2 3 6.7 0 0 45 100
2003 45 0 0 7 15.6 38 84.4 0 0 45 100
2004 45 0 0 28 62.2 17 37.8 0 0 45 100

45.0 12.3 27.2 15.6 34.7 14.4 32.0 1.5 33 43.8 97.3

2013 63 0 0 2 32 40 63.5
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Table6 The typical summer drought evaluation results
1964 1967 1968 1971 1978 1979 1986 2003 2004
D, D, D, D, D, D, D, D, D,
-60.9 -94.3 -50.3 -84.7 -54.5 -47.8 -56.5 -53.9
—-49.7 -90.9 -34.9 -75.1 -25.8 -47.0 -58.8 -77.1
-75.2 -99.7 -55.8 -76.3 -73.3 -48.5 -55.5 -56.8 -19.9
-57.9 -89.3 —43.8 -71.5 -59.9 -42.4 —-40.6 -52.8 -36.5
-59.4 -88.9 -46.0 -73.6 -23.6 -53.1 -46.5 -73.7 -84.9
-57.1 -82.1 -39.2 -86.4 -45.4 -27.8 -34.0 -53.2 -57.0
-53.4 -90.1 =345 —49.2 -55.1 -49.1 -33.1 —49.7 -30.7
-62.3 -92.1 -44.5 -73.6 -66.2 -45.1 -42.4 -54.8 -31.8
-59.5 -87.4 —43.8 -83.8 -53.0 -42.0 -30.2 -54.6 -50.5
-50.4 -91.2 -39.2 -76.6 -31.3 -45.8 -23.8 -64.8 -77.6
-59.6 -90.9 -45.8 -79.3 -46.0 -46.6 -21.5 -57.1 -58.7
7
] b
2013 Table 7 The summer drought grade codes of the typical years
b o
s ) X, X, Y
’ 1964 1 3 1
N 1967 3 3 3
3.4 1968 1 1 1
1971 2 3 3
’ 1978 1 3 1
’ ’ 1979 1 2 1
’ ’ 1986 0 2 1
o 2003 1 3 2
, 2004 1 3 1
. . , 0.1.2.3.4 2013 Y=
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Foes(2,6)=5.143, 7.187>5.143, F , ,
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Table 8 The precipitation in the various return periods

/a 2 5 10 20 30 50 100

7 / mm 133.6 78.6 59.1 47.0 42.0 39.1 32.2
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Analysis of 2013 Summer Drought in Ningbo City
WANG Ying, XU Jie, LI Wenjie

(Ningbo Hydrology Station, Ningbo 315020, China)

Abstract: The 2013 summer drought led great losses to Ningbo City. This paper used the data from the rainfall stations in Ningbo City to as-
sess the drought and its grade with the method of continuous rainless days and method precipitation anomaly, and gave out an improved method
of regression analysis. By comparison with the historical droughts in the same period, the 2013 summer drought in Ningbo City is most serious
one in the past 60 years, being 30—year return with frequency analysis.

Key words: Ningho City; drought causes; drought grade; regression analysis



