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Spatial and temporal variation characteristics of rainfall erosivity in
Huangfuchuan Watershed over 51 years
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Water Conservation Chinese Academy of Sciences and Ministry of Water Resources 712100 Yangling Shaanxi China)

Abstract: In order to elucidate the variation rule of rainfall erosivity ( R) in Huangfuchuan Watershed R
value was estimated from 1954 to 2004 based on the daily rainfall data of 15 precipitation stations in
Huangfuchuan Watershed and the spatial and temporal variation of R was analyzed by Mann Kendall
nonparametric tests and Kriging space interpolation method. The results are shown as follows. 1) The
characteristics of spatial and temporal variation of R value were generally consistent with those of total
rainfall and erosive rainfall; spatially R value decreased and the contour lines of R value thinned from
southeast to northwest. 2) From the temporal point of view R value was concentrated from May to
September R value during this period accounted for more than 96% of the total annual R value;
especially from July and August R value amounted to 72. 4% of the total annual R value. 3) Annual R
value at nine stations had an increasing trend but only at two stations such trend was significant over 51
years while it had a deceasing trend at the other six stations and also only at two stations this decreasing
trend was significant over 51 years. For the whole Huangfuchuan Watershed the change of R value was
consistent with the variation of rainfall and erosive rainfall and showed an insignificant trend of
decreasing over 51 years.
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Tab.1 Situation of daily rainfall data of 15 precipitation stations

Stations Longitude/( °) Latitude /( °) Time range Time/a Years of data missing
Wulangou 110. 68 39.95 1973—2004 32 1990
Houshanshenmiao 110. 93 39.93 1982—2004 23 1990
Liujiata 111.07 39.88 1976—2004 29 1990
Deshengxi 110. 58 39.85 1976—2004 29 1990
Haizita 111.12 39.78 1954—2004 51 No missing data
Nalin 110.77 39.77 1954—1989 35 No missing data
Shagedu 110. 90 39.63 1954—2004 51 1990
Kuidongbula 110. 80 39.72 1978—2004 27 1990
Xiyingzi 110.72 39.62 1976—2004 29 1990
Changtan 111.17 39. 60 1954—2004 51 1977.1981.1990
Dalumao 110. 49 39.53 1966—2004 39 1970
Gucheng 110. 98 39.53 1976—2004 29 No missing data
Hazhen 110. 84 39.44 1966—2004 39 1970
Erdaohewan 111.03 39.38 1954—1989 36 No missing data
Huangfu 111.08 39.28 1959—2004 46 1975
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Fig.1 Annual distribution of rainfall erosivity in Huangfuchuan Watershed
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Tab.2 Rainfall erosivity and its percentage in different periods
8 Aug 7—8  Aug. —Jul. 59  May. —Sep.
Factor Total value Value Percentage /% Value Percentage /% Value Percentage /%
Rainfall /mm 362.2 99.9 28.0 195.0 54.6 309. 1 86. 5
Erosive ainfall /o 212.2 69.0 32.5 136.9 64.5 200. 1 94.2
/(M /Pzaﬁa“hmz; i)v T 10274 418.0 37.7 802.3 72.4 1068.5 9.5
3.1.2 1954—2004 1275.0 mm 1 146. 3 mm
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Fig.2 Interannual change of rainfall erosivity in Huangfuchuan Watershed
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Fig.3 Variation trend of annual rainfall erosivity from 1954 to 2004 in Huangfuchuan Watershed
3.1.3 1954—1959 2000—2004 4
. 1954—1959 | ).
R o 3 1960—2004 R
N R o N
20 90 1954—1959  ( ) 20 90
o 2000—2004 R 70 R
1954—1959 | ) 70
60 90 21 R o
3 1954—2004

Tab.3 Decadal variation of rainfall erosivity from 1954 to 2004 in Huangfuchuan Watershed

Factor 1954—1959 1960—1969 1970—1979 1980—1989 1990—1999 2000—2004
Rainfall/mm 401.5 361. 1 376.2 354.1 323.3 382.4
Change rate/% 0 -10.1 -6.3 -11.8 -19.5 -4.8
Erosive rainfall/mm 282.3 205. 6 217.8 204.0 186.1 218.4
Change rate/% 0 -27.2 -22.8 -27.7 -34.1 -22.6
Rainfall erosivity/( MJsmmehm ~2+h~1ea~!)  1448.3 1018.5 1272.3 1037.5 907.0 1193.3
Change rate/% 0 -29.7 -12.2 -28.4 -37.4 -17.6
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Fig.4 Rainfall contour lines of Huangfuchuan Watershed
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Fig.5 Contour lines of rainfall erosivity of Huangfuchuan Watershed
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Tab.4 Yearly rainfall erosivity variation tendency of each station in Huangfuchuan Watershed

Rainfall erosivity/( MJ*mme*hm "2 +h~'a"")

A
Stations Average Maximum Minimum Coefficient of variation
Wulangou 731.6 3474.9 91.8 0.91 2.16"
Houshansenmiao 953.2 5643.3 14.9 0.92 -3.67"
Liujiata 1235.1 6525.7 64.4 0.78 0. 08
Deshengxi 1027.0 4861.5 76. 6 0.91 -2.49"
Haizita 1042.6 2539.1 15.0 0.57 1.98"
Nalin 1148.2 9535.7 16.7 1.23 -0.90
Kuidongbula 1109.9 3935.4 77.8 0. 64 0.10
Shagedu 1298.8 8369. 1 39.2 0.92 0.37
Xiyingzi 1114.7 4329.1 75.7 0. 65 0.18
Changtan 1274.5 7657.5 49.6 0. 89 0.57
DaLumao 1245.5 4771.9 75.5 0.75 1.41
Gucheng 1174.2 5629.5 67.9 0.79 -0.11
Hazhen 1061.0 5059.8 72.8 0.83 -0.31
Erdaohewan 1150.1 4746.2 51.7 0.72 0.01
Huangfu 1276.2 4109. 1 73.8 0.75 -0.67
Entire Watershed 1136.1 4876.3 97.6 0. 65 -0.19
A R Mann-XKendall * 95% o Note: Z is the test value of rainfall erosivity in Mann-Kendall
and * shows the Z passes the confidence test with 95% level of significance.
. 2 Z 95% 51 . R
o R
R 4.52 mm/a
4 3.97 mm/a ; 2.94

o mm/a 2.92 mm/a
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