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Fig. 3 Change curve of rainfall erosivity in different seasons in Nanliujiang River Basin during 1961-—2006
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Table 1 Comparison of rainfall erosivity in different periods

during 1961—2006

I WRRMS 4R
(=319 ) d52 5 L 15 000 fi AL
i i) B Annual rainfall Max rainfall B4yt
:YIE >t erosivity erosivity Area percentage
cars (MJ » mm - (MJ‘ * mm * with annual
hm %« h! hm ?+«h '+ R value =15 000
a b a b 0
1961—1970 14 199.5 19 049.9 22.0
1971—1980 13 132.3 16 837.1 27.4
1981—1990 13 767.1 22 856.0 36. 7
1991-—2000 13 175.6 19 591.5 25.1
2001—2006 16 381.3 21 737.8 31.7

T 3R P R (A BB R RGO B4R 13 S 1964 4F, 1971 47,1981 4F,
1994 4,2006 4

Note: The max value in the table corresponds to 1964, 1971, 1981,
1994 and 2006 from top to bottom

Tt 3l PN 5 T O sty 0 £ A R COR AR A
) ,1961—2006 4F[A] , £ AR | Ik 3 3 A1 2 1L i 4F
Ko W 422 1okt S22 B A O A A il )l i b 3l ) AR
R W A2 1 ) AR AR K TP R IR A . H AR S Y
AR TR (32 ot T DU BB G 1 T R R L X PT RE S R U
T v it 2 TR & A A5RORE R i e DA B 2000 4
JE IR BFIA MR DG, T 3k AT R RN AR k) S IR
T B, G T AT B R R ol S R Y b T
X AT BE S A T R VL R I IR 11 5 2 6 KU R TN
TR 0 25 % W9 4 1) 52 o LSk K B R, I L A it
IKFETA LW 6—9 H . mdtn] WL, e ok B N 5
2 55 XoF DX 358 T A ol oy R K - R R e K

[F . F 20072009 4F (8] 4~ 510 H 4y % H BN
B B AR SC A M At 25 19612006 4F B I
VLU B AR [ RN = 0l 77, (H 38 5 4 19612006 4F 5
2010—2016 44 12 [ W 4= 1okt 7 % L 43 B (& 4a 1AL
5) 5 25 R BB 45 % R b 2 e 3 A T 2 ok 1) A Ak
T8, W& 4a FIE 5 ATAT, 19612006 4F i3k 4F 44
R RN 4Rk AR 23 8] 20 A 5 2010-—2016 4F A9 AHBL . 6
HHEHA BRI T s r &, 19612006 4
B 3 35S S B AR 4k S oA 13 945.5 MJ + mm -+
hm %« h ' ea AR RERN AR 0 ) 2 B0k 3 AR AR I R
TN E R, 3% 5 2010—2016 4F R I 7L 7 380 2
Memifa i 77 15 491.1 MJ » mm » hm 2 « h ' -
a RIS EIR AL, w0 A AR 5 BT

FREE . I 7w i L i 38 B T S 8 D B = L R AE

b0 T o AT 5 e i Fz e 7 S 5 TR 452 ok 7 ) e 2 78 A
REAE X 24 I P L 9L Jk o T A At B K 3 R Bl 3R T
PR HA —E MR 3

N
/ g
R liLingshan //

4
SRR

4 Luchuan

¥ 1 432 ok 7

Rainfall erosivty

(MJ-mm-hm™-h"-a")
B 0000
angle [ 1000012000
@WIJS 1 :l 12000—14 000
ample
P [_ 14000—15 000
TR -
Meteorological station D 1500016000
— WHKR 16 000—17 000
Watershed system
| = = E—— - 17 000—19 000
0 510 20 30 40km LI 5
Basin boundary - >19000

P 5 2010—2016 £F R i VL L 3 AF 249 g W 42 o 03 25 ) 43 7 ]
Fig. 5
Nanlivjiang River Basin during 2010—2016
2.3 malREEMEMEASTHRAEDENHEXE
ARG VL H FE & =10 mm, =12 mm, =
15 mm, =20 mm,-=>25 mm,=>30 mm,-=>35 mm, >
40 mm,=50 mm 43 HIER 9 FhAS [A] 9 5] W = A A
SEA TR SR K SCE 19612006 4F LI 1 4 70 i
TS BT A 1) 9000 W e T B TR 2 ol 0 5 0 e 0
HYARSC P, AR 58 R B, 4= Dl Pk W9 AR E D 10—20
mm/d I, H R8O, B Al 5 e i D Y
FHIC R B8 s Y2 PP W S AR E ) 2050 mm B,
HAROC AR HRE H R 2 A 3 0 n 2T R B e, it
HH B i =20 mm E Ry 4= il P W 55 1 B, mE O
VL 388 T A ol T 5 i e D ) R DG R BROAE X K
s RY 2 0. 7735 BB H B =25 mm B, &
MRMEREOR Z (A8 0.752), HiEBH B = =
12 mm (4 42 fh P [ T AR v T 530 O Jal 8 9 42 et
15 T v B R A OC R B 0. 741 (K 6), HK,
AT AL VL I B R W AR ek ) CR L H B R it =20 mm
AV Ry A= e P T A o T BED 5 R SR K Sl i > £ 1 8
Tt et Heoke B (18 7)), B R AR 1 g 9 A2 6 5 8 2
i b i A A2 Ak i 2 ) SRR A DR — B R D R
2 e TR et A K SR B R R B ) 4 DR R OC R DDA L
S R AL i R 7 A B 3 B SRR A DR R S ) B R L

Spatial distribution of annual rainfall erosivity in



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

ol AR ok M T R S B — S R S B B R AR I e
Wi o 38 I 2 ok g #) AR AR TR — s R B b R e B K R i
Ko TR SR B VD g AR, TG, B HCH T
=20 mm/d 1 R VLU S AR ol e R R R A R L
BEHR.

o 0781
> 0.77
0.76

075
0.74 + [
b

R
.

%
e

0.73F

0.72 F [
E

0.71F f
bS

e
2020

3
55

Poy
s

#H 2% PECorrelation coefficient (

H

<
9
S

s

L L L L
=10 =12 =15 =20 =25 =30 =35 =40 =50
{2t 1 B & Erosive rainfall (mm/d)

P 6 N [ £ ol P T A A o T I T 42 ok ) A5 90 O B 0 1
HAAH 56 2 8

Fig. 6 Correlation coefficient between rainfall erosivity

TR
5

and river sediment transport under different erosive rainfall

standards

25000, —*— Wi {2k JRainfall erosivity —8- 4f 7 fitSediment transport 240 =
z ] "=
%= 20000 2000 %
2% ot
S 160 &
E+ 15000 Z
s £ <
,:i 'f 120 =
= E 10000 g
= 80

IS
=
¥ Sedime:

i

0 0
1961 1967 1973 1979 1985 1991 1997 2003
ey
E A Year

Bl 7 1961—2006 4F F L VL 30 4o g T 4= ot g 5 21 o
vy A2 it 2

Fig. 7 Change curve of rainfall erosivity and sediment
discharge of Changle station in Nanliujiang River Basin during

1961—2006
3 it

1)1961-—2006 4[] g Yt V1 i 3 o W9 42 1okt 07 25 (1)
PR 1 9 Rk o Ny NI R N5 W i R e o
T3 R 0 T A5 DX 3 0 553 14 A% Sy 5 L 3T R A
SRR R AR AR AR A IS I L I A R R A ol
J R B RO K e Xk 5 b AE o )
PG B R X A A BR VT ) R R AR ol
T 45 R AL, Rk v A e X K Rl 1960—
2009 4F R A= 0l I3 19 43 A, AL AR )T P VI b X
{1 ek T A2 et g 2 R R e - ) R G - AR T O 3
AR AR I 33 R R B, 5 AR SO AR A R A L. Uk, TR
PN A 8 T A2 ok g 5 e T 2 () A SR AL LA B R 42
b ) AR B AR Ak LU AR A R ) 205k nT fE 5 3k
T 7 % T 8 A R AR K B2 RK R T iR R K S % DDA
S A R TSR T PN T A

FEAE X, HORARE W R 56 a, 76 #ie B4 >R A 10 i
A 203 5 300 5 5 T S 0 T 45 ) o ) b R A L AR
T X AT R AE 7 K Y K O 2 T AE KU L i L
B R T DX R R AR T U AN E . PRt R
A5 ot I TR s o S ORG o T B R T AR ok g X X3k £
Beiz ph PG TAERA 23 L.

2) BAT, 3 E 2= F AE N B R R AR
R il E R A A E R 12 mm 1E 42 0
AR UE SR 1T T3 1 b P M 3 A2 2% AN [] DX B ]+
b= N N S NN ST N S N - N i B
DX A5 e o T s oA B A7 7 DXl A 2 S M Bl AN ) 7R
JE bR —S0pE L AR Tk R O X Xk i
N T3 AR 5 4 A 0 4R ek P R R AR A 12
mm/d 7R, B B & =20 mm/d X7 X AR
TN Rk IR A A, R S AR A B X
S5 4 A AL A AR TP R T 2 Sk YRR RN i =20 mm;
MR TGS R T R LD X AR b T AR v
1525 mm, BEEREILET AR B B R Tk
SEI I N AR BT M AR M T R AR ME D 19, 9—
27.8 mm, A UL, 7E 62 22 R /N XORIK b PR RR
DN SCH B O, 1 B H R R 4 =20 mm/d A RETE
AT VG R VLIS PR AR A SO i A 4
B ¥l it Ay 0 55 A B T A ol T AR AR DG i — 20 3
F§ 73X —FI W

4 it

19612006 4F R Ui V1 i 38 °F- 349 B W 4= 1k g oy
13935.5 MJ » mm » hm * « h™ '« a ', 4E [T {2 1t
TR 2 14 a, e KR (E HBLFE 1981 45,
22 856.0 MJ » mm « hm * « h '« a ', f/ME 10
76 1962 4, K 6 104. 0 MJ » mm « hm * « h'' -
a L SAEBRRAR AR AR A 25 RN KL 7E A B R B R
BE b, 2001—2006 4F By AF B BE R IR B ) B K
(16 381.3 MJ » mm » hm ® « h™' « a '),1971—
1980 4F (1 [ Wi 4= 1k 77 7 4 B /N (13 132, 3 M] -
mm * hm™* «h ' «a™ "), BHREMDESZET Eh
WA 2ZR . RUNEE>FEESMESLTE, F0G
A ks JRy L 1 W AR Dl g 5 A I T 2 (] 43 A A2 Ak
AEARL s 522 30 DN T 307 PG g Y VAR 1) R A D i 38 0L, R R 12
i e R K Al B [, G e & B, i
WCH BT =20 mm/d 7 g VL0 SR ol e e T
PR B



ImERE,2020 £,27 %, % 3 8 Guangxi Sciences,2020,Vol.27 No.3

S5 ik

(1]

(2]

[3]

(4]

(5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

X FETC = IRA AL R Rl WA A M. Jb st
E Rl 2 H A AR AR, 2001 :12-58.
WISCHMEIER W H,SMITH D D. Rainfall energy and
its relationship to soil loss [J]. Transactions American
Geophysical Union,1958,39(2) :285-291.
SOKSAMNANG K. faf gk ng 0% &, 55, 8 3 i 50 &)
R BT R T A R ST R R i R m )], K £
TREEFSY ,2018,25(2) 1 1-7.
XUSH 5, B 17, KA X, 4. 1960 — 2009 4F H H [ W 2
R s A B LT, M BRI ST, 2013, 32(2) 245
256.
B0, A 4 A R TR 28 10 Y R R R W R
[J]. R ,2003,25(1) : 35-41.
BPETIR . 2 B SR B A IR R 5 A T Y B b + e
Bz ¥ B X R TR AR 0l ) 3 A FRAE LT ). R K IR R 2,
2016,14(5) :8-14.
WG, BR e, EIRAL . %L BRVL R 1960 — 2012 4F
WA T 422 ol g i s AR AR RRAE (D . Aol TR 22 42, 2015, 31
(8):159-167.
YL L XSO0, R H R R R AR T O
PAFFE]. B RN, 2002,22(6) . 705-711.
] 45 B 5 — YR A [ K P 3 5 40 /N I O 5L K AR
T A M. b 50 v [ KR K R R . 20102 209.
T AR e R B LS. 19612010 4F 24 VT I 38k [ 7R 42 1k
F A AR AR AR AE L) ], b E K + R R R, 2018, 16
(5):16-22.
JERE L VRRR L T R T 61 AF Y 1| 4 A T 4R ik oy A
AR LT ). K AR R ST ,2018,25(4) :8-14.
T SCR] B R, R 5%, 45 B 4T 06 XK I I8
Bt s RRAELT ], Hh E K £ AR R R 2, 2018,16(2) .
18-25.
HH 2 s TR X A W 45 ok g 1 e D) 43 A R E B 5T
LI PO R ARl K2 2= 4k . B 4R BH2, 2019, 39(2) 1 136~
142.
B S L R R GRS RV R AL & A A R g e
S5 58 B M]. db5E AL AL, 2018 1-476.
R S SR RS STV [T AR ik A S AR A4y
BriJ]. A E K 4. 2016(12) :50-54.,

FREE . I 7w i L i 38 B T S 8 D B = L R AE

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

XS . R VA VL i e 9 AR o 2 [ 43 A R AE B S LD .
TP A B, 2013,

W 2% e AT R OV I el A A B B S B DX AT
SR R SIHRIE A LD 7N il K32, 2013,

e e, JH] K B G AR R U Y AR AR T RE XA LT .
A LB, 2013, 33(5) :588-595.

JATRRE BN FBUS K, 45 [ AR P AL K A= ik X+ 4
RS H LT A A 24 B 27 1. 1989, 18 (4) : 504~
509.

FIT A AN AR T E R R ) R R
B A CID [T, e fR ik 50K £ R 5 22 412 . 1996, 2
(1):29-39.

HUANG ], ZHANG J C, ZHANG Z X, et al. Spatial
and temporal variations in rainfall erosivity during
1960—2005 in the Yangtze River basin [J]. Stoch En-
viron Res Risk Assess,2013,27(2):337-351.
GRINSTED A,MOORE ] C,JEVREJEVA S. Applica-
tion of the cross wavelet transform and wavelet coher-
ence to geophysical time series [J]. Nonlinear Proces-
ses in Geophysics ,2004,11(5/6) :561-566.

PR /N GR, 22 RUBE, 5L 0T 60 4F R VL VE A 4 55 4
12 P e TR 5 MR AR e ) 9 DG R [T )L K AR RO
2018,25(2) : 8-14.

EEE ALEE Mo, 55, b B R R K ) 23 42 5 5
. R [0 KR 2k R, 2015, 26
(4):451-465.

EFRTR, TS0 R AHE 5. B0 A 10 42 20 3 X (R il vk
Ieg T 568 88 5 A o 1 0 E L . ARl TR 2 4R, 2013,
29(11):100-106.

W X oT, BoC. B R AR R R[] K £
PRFF#47 2000, 14(4) : 6-11.

W EIR BRER LS. TR AR L /N i 4= ph
PR T B 4 AR [T 7K = PR el 412 2018, 38 (1) 1 235-
240.

R TUIR @ AT L A5 g 5 21398 X3 T UK R R O
UARAELT ], DK R, 2016, 14(2) - 23-30.
AR N, B A A B L K R T R R X
R AR VP A SR [T, V4 R MOl R 2= 2 4k A AR
2,2017,37(2) :122-127.



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

Spatio-temporal Variation Characteristics of Rainfall Erosivity
in Nanliujiang River Basin,Guangxi

CHEN Guoging"*,ZHAO Yinjun'?,MO Deli*, LIANG Shan’.XIE Yuchu'*,TONG Kai'"’

(1. Key Laboratory of Environment Change and Resources Use in Beibu Gulf of Ministry of Education/Key Laboratory of Earth
Surface Process and Intelligent Simulation, Nanning Normal University, Nanning , Guangxi,530001,China; 2. School of Geography
and Planning, Nanning Normal University, Nanning,Guangxi, 530001, China)

Abstract: Rainfall is one of the main dynamic factors of regional soil erosion. Estimating and analyzing rainfall
erosivity is the basic work of regional soil erosion control and evaluation. Using the daily rainfall data of each
weather station in Nanliujiang River Basin from 1961 to 2006, the rainfall erosivity is estimated based on the
daily rainfall model. Trend analysis, wavelet analysis and Kriging spatial interpolation method are used to
quantitatively analyze the temporal and spatial variation characteristics and laws of rainfall erosivity in Nanli-
ujiang River Basin in the red soil area along the coast of Guangxi. The results show that from 1961 to 2006,
the annual average rainfall erosivity in Nanliujiang River Basin was 13 935.5 MJ e mm « hm * «h™' « a ' and
the average annual rainfall was 1 712. 8 mm. The change period of rainfall erosivity is about 14 a. The varia-
tion between different years and time periods is not obvious. The rainfall erosivity is concentrated in summer
seasons ,accounting for 57. 094 ,and the smallest in winter,accounting for 3. 8%4. Spatially, the rainfall erosivi-
ty is similar to the rainfall distribution pattern,showing a decreasing trend from the southwest coast to the
northeast inland. The administrative division is the largest in Qinnan District and Hepu County,and the smal-
lest in Beiliu City and Yuzhou District. The research results can provide a certain scientific basis for the work
of soil erosion risk and ecological restoration in the Nanliujiang River Basin.

Key words: daily rainfall,rainfall erosivity,spatio-temporal distribution, Nanliujiang River Basin,soil erosion
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