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Trend Analysis of Precipitation and Its Erosivity over Last 53 Years
Based on the Daily Rainfall in Changwu County
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(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau , Institute of Soil and Water Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources. Yangling . Shaanxi 712100, China; 2. Xinjiashan Forest Bureau ,
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Abstract: The daily observation data from 1957 to 2009 were used to systematically analyze the trend of pre-
cipitation, erosive precipitation and the precipitation erosivity in Changwu County. The results showed that:
(1) the mean annual precipitation was 577. 8 mm and the erosive precipitation was 340. 7 mm, and for precip-
itation erosivity 1 691.2 (MJ « mm)/(hm « h). Their coefficients of variations were 22. 5% ,34. 4% ,43.2%
respectively. And the proportion of 76. 1%, 83. 4% and 85. 8% concentrated in summer and autumn,
53.2%, 65.5% and 70. 1% focused on the period from July to September; (2) over the last 53 years, precip-
itation and erosive precipitation were detected with an insignificant negative trend and for precipitation erosiv-
ity, it was slightly positive trend, the seasonal change patterns among the three elements were similar, for
all three elements, there were slightly positive trend both in summer and winter and slightly negative trend
both in autumn and spring, for April it was significant negative trend and positive trend for June; (3) the
trends of precipitation, erosive precipitation and precipitation erosivity were equally influenced greatly by the
change of summer and autumn especially in summer, in monthly scale, by the changes from July to Septem-
ber especially in August. The impact, whatever from two seasons or three months, was intensified gradually

among three elements. The results indicated that the changes of three elements differentiated but showed
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great same phase over the last 53 years.
Key words: precipitation; erosive precipitation; precipitation erosivity; trend; Changwu County.
v 3—5 ,6—38 ,9—11 .
R 12 2 ,7—9 o
L-s] o ’ ) O. 1’\“
. 9.9 mm ,10~24.9 mm , 25~
R . . 49.9 mm ,50~99. 9 mm , 100~ 250
N ’ 50 a mm , 250 mm R
(681, . >12 mm
, , <12 mm R
[9-10] ; 2. 2
[11] ; 2.2.1 [15-16]
fiz1s] 1—15 1 ,
’ ’ 24 °
s >12 mm . =12 mm
o ( =12 mm )
, , N 2.2.2
N Mann—Kendall Lrast
Sen ®
1 [19]
(107°38'49"—107°58"02"E, 34°59' 09"— 2.2.3
35°18'37"ND, 567.1 km?*, s ,
. 847~1 274 m, o ,
; ; . 9.1°C, ( PR
171 d, ,
3
b b b b 3. 1
o ) 3.1.1 1957—2009 53 a
R 577. 8 mm, .
9 0.225C 1), » 20 90
2.1 80 (6.14%),
1957—2009 53 a ; (—8.89%), 10a )



40 19
1 -
/%
1957—1969 583.3 338.3 1535. 2 128. 4 117.9 642.0 22.0 34.9 41.8
1970—1979 585.5 350.5 1883.3 142.1 121.3 836.0 24.3 34.6 44,4
1980—1989 613.3 383.3 1862. 4 125.7 110.0 634.5 20.5 28.7 34.1
1990—1999 527. 4 294.0 1443.7 129.3 112.1 608. 7 24.5 38.1 42.2
2000—2009 578.0 338.2 1778. 2 136.4 130. 6 933.5 23.6 38.6 52.5
1957—2009 577.8 340.7 1691. 2 130.0 117.3 729.9 22.5 34. 4 43. 2
«_» . mm (M] » mm)/(hm « h),
. ., —0.941,0.238 mm/a, .
N 761%9 N 239%( 121)0 9 N ° 94 \11
. —9 307. 5 6 ,
mm, 53.2%. . , 9 ,
1207 o R 2 53 A 1°° .
100 =N {40
H O\ B3 N
g 80 g % 2
E =N 1P S ;
W o0 =AY E
E 40} % = N o= C .
7 = N
20} T HE BN 110 . ,
0 1 é =H=N= % k : Ll
1 2 3 4 5 6 7 8 910 11 12 N N
SRS Hﬁ;ﬁﬁ - , 38.8%,32.6%,
| i —— ]
A 28.6%, 53 a
1007 b {2 ¥ & 5 A0 160 ,
E sof . : 71.4%. .
g 60f 410
g 40' 7.2%713. 0%713.7%914.8%’21.8%7
B 20} 19.1%  10.4%, .
0 8 .9
, 55.7%.
O EMEmENE ——=TEMEWESESERE 53 9
~ 5007 ¢ [ 42 it ) 43 A _ 170 3.2.1 =12 mm
@:': 400¢F s E :g , [11]0 53 a
ﬁ.._% 300} 5 B 402 340. 7 mm. 59. 0%,
g 290} H E E 0.344( 1
%?‘ n H H 120 e b,
— 100} H H H ’ o
s I&
1 2 3 4 5 6 7 8 91011 12 :20 90
A & (—13.71%), (10. 76 %), 20
EOHBHEREmANE ——FWEHRMmY S SE L 30 (12.50%) .
1 . (—16.57%)., , 20 70
, 21 10 a . 10 a
3.1.2 ,
1) 53 a .
« 2, —0. 975 mm/a, ,
. , 56.1%,27.3%, 83.4% (C 1b), ,



4 53 11
7—9 7—8 mm/a,
65.5%. N ,
3.2.2 . s ,
, 53 a —0.720, 4 .6 s
C 2, —0.514 . , .
2 .
Z P B/(mm=+a™ ") Z P B/(mm=«a ) Z P B/(mm=+a™ ")
—0.67 NS —0.975 —0.51 NS —0.514 0.07 NS 0.327
—2.21 s —0.941 —2.34 * % —0. 720 —2.47 * % —3.028
0.67 NS 0.463 0.72 NS 0.431 0.71 NS 2.965
—1.01 NS —0. 666 —0.68 NS —0.421 —0.42 NS —1.066
2.20 * % 0.238 — — — — - —
79 —0.34 NS —0.232 —0.25 NS —0.242 0.02 NS 0.135
1 1.31 NS 0.065 — — — — — —
2 1.45 NS 0.094 - — - — - —
3 —0.54 NS —0.049 — — — — — —
4 —2.95 %ok ok —0.612 —2.19 s —0. 258 —2.10 % % —1.371
5 —0.95 NS —0.298 —0.51 NS 0. 000 —0.45 NS 0. 000
6 1.71 * 0.539 2.16 % % 0.506 2.05 % % 1. 880
7 0.12 NS 0.052 —0.41 NS —0. 205 0.06 NS 0.076
8 —0.07 NS —0.029 0.09 NS 0. 000 —0.24 NS —0.599
9 —0.08 NS —0.076 —0.15 NS —0.103 —0.07 NS —0. 150
10 —0.41 NS —0.116 —1.57 NS —0.132 —1.62 NS —0.750
11 —2.09 s —0.297 — — — — — —
12 1.00 NS 0.018 — — — — — —
“kok KT K KT KT 0.001,0.01,0.05 ,“NS” L= AN
. 3
s s /(mm=+d")
t | 19571969 0.1 0.3 1.9
21.5%,39.3%  33.2%. 1970—1979 0.1 0.3 0.8 —
03 a ; 19801989 0.1 0.2 1.7 —
, 19901999 0.1 0.3 2.5 10.0
79.5%. i 2000—2009 0.1 0.3 1.4 10.0
—10 | 19572009 0.1 0.3 1.5 26.5
7.0,13.5%,12. 2%, 16. 0%, 24. 1%, 18. 1% 3.3_
9.1%,  53a ’ 53 a 1691.2 (M] -
8 .9 .7 mm)/(hm « h), 43.2%,
R 58.2%, s
3.2.3 C D,
, =250 mm o , ,20 70,80
53 a , 0.1a , 0.3 ,90 , 10 a s
a y 1.5 a , 26.5 a R s
, 30 a ., 20a . . 61.4%.24. 4%, 85.8%
10 a s C 3, ¢ lo, 7—9 >



42 19
70.1%., 8 . . . . 53a
27.7%., , .
3.3.2 s o
, 53 a
C 2, 0.327 (MJ » mm)/(hm + h+a),
7 ) (1] , , . [Jl.
,2002,16(5) ;43-46.
’ [2] , .
’ [J]. ,2004,20(2) :296-300.
’ ’ ’ [3] LiuB Y. Zhang K L, Xie Y. An empirical soil loss e
N ’ ’ quation[ M ] // Process of 12th ISCO. Beijing: Tsinghua
55.5%  44.5%. , press»2002;143-149,
4 7—10 , [4] ) s .
13.2%,24.1%.,26.6%,19.0%,17. 1%, . ,2007,14(6) ;398-402.
N 9 69.7%. (5] , ; .o
[Jl. ,2007,5(2):12-14,
4 34.
1957—2009 53 a 6] b 50 Ly].
,2006,25(1) ;28-34.
oo ’ : [7] : . (.
,2007,27(3) :502-508.
’ (8] . .
(D) 1957—2009 53 a .2007.24(1) : 49-55.
577. 8 mm, 340. 7 mm, [9] , ) .
1691.2 (MJ « mm)/(hm + h), ’ .2006,20(6) :99-103.
22.5%,34.4% 43.2%, [10] . . .50
76.1%, 83.4% [Jl. ,2009,29(1) :98-104.
85.8% . . 53.2%, [11] : :
65.5%, 70. 1% Ly ,2009,7(1);
79 . O 27-31.
(2) 53 a . [12] s [y,
,2005,25(4) :29-33.
s —0.975,—0.514 mm/a, [13] 7 ’ o
038 (1. ,2010,24(3) ; 37-43.
o N s [14] :
3 , . [Jl. ,1998,18
R .. . (7):38-40,44.
RV .6 [15] ’ :
0. .2003,25(1) :35-41.
’ ’ [16] . . . [J1.
’ ’ 10 a ,2000,14(4) ;6-11.
’ [17] Mann H B. Nonparametric tests against trend [ ] ].
. Econometrica,1945,13(3) :245-259.
(3) 3 , . [18] Kendall M G. Rank Correlation Measures[ M]. Lon-
’ 71, 4% 38.8%).72. 5% don:Charles Griffin,1975.
( 39.3%) 100% ¢ 55.5%). 7 [19] Sen P K. E,:stimates of the regression coefficient .ba.sed
on Kendall's tau[ J]. Journal of the American Statistical
9 ’ 8 ’ 5o. 7%(8 2l. 8%)’ Association,1968,63(324) ;1379-1389.
58.2%0(8  24.1%)  69.7%(8  26.6%0), [20] . . TM.
N 3 ,1997.



