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Study on Applicability of Calculation Model of Rainfall Erosivity in Guangxi

WANG Sheng' ,ZHENG Xiu-ru’ (1. Administration Committee of Baise National Agricultural Sci-tech Zone, Baise , Guangxi 533612; 2.
School of Geography and Planning,Nanning Normal University , Nanning, Guangxi 530001 )

Abstract Based on the daily rainfall data collected from 23 meteorological stations in Guangxi from 1961 to 2010, the suitable estimation mod-
els of Rainfall erosivity (R) for karst and non-karst regions in Guangxi were chosen from five rainfall erosivity models [ Zhang Wen-bo et al
(A),CREAMS (B),Wu Su-ye et al (C) ,Zheng Hai-jin et al (D) and Shi Dong-mei et al (E) ] ,and the effective coefficient and relative
deviation were used as the evaluation indicators of the model.The results showed that rainfall erosivity estimated by the daily rainfall models ( A
and B) were larger than estimated by the monthly rainfall models (C,D,and E).Among the 10 stations in the karst area,there were 6 stations
with better stability of model B, with larger effective coefficient and smaller relative deviation,indicating that the model B based on daily rainfall
was more suitable in karst area;model D should be used when only monthly rainfall data were available. Among the 13 stations in the non-karst
area, 12 stations had better stability of the model D, with larger effective coefficient (0.967) and smaller relative deviation (0.033) ,indicating
that Model D based on monthly rainfall is more suitable for non-karst areas.The research results can provide a scientific basis for the planning

and prevention of soil and water conservation in Guangxi,where floods occur frequently and there is a greater risk of hydraulic erosion.
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Fig.1 Distribution of meteorological stations in Guangxi

1.3 #WERAHE
131 REMRMOITHRBIRA G, KLU 5 R R )
T8 oy VAR 43 533z T DA s S0, DR s S e X
FHeHa PR 071 4 S PR RS R N 420 7 1R
PHEAE R HEUEE SR 5 5 5 RS RS A (BT L, 355 X g
0 b DX e b DX AR 1) 335 B PR TP

()RR A, BESCUEAE" B H RN AR

Ri:agf:lpjﬁ (1)

a=21.58637"%" (2)
19.144 24.455

B=0.836 3+ + (3)
P,m P)12

o, R, NS © A1 B B i B AR ik g B[ (M - mm ) /
(hm®-h) 15K MiZf A BB i K HG P k2 A i Be s
RIGZIh P R, BEoR H W =12 mm, F LA 0 31585«
5 B WIS HG P, i H W =12 mm (9 HSEH W 3P,
N HME =12 mm B,

(2) %1 B, CREAMS'"' H Fy fE A7 .

R=1.03P,"" (4)

X, R MBI Rl F7 [ (M) -mm)/ (hm® -h) ]5 P, R4 i KAy
H & (mm) , HZMPERE BRI P, =12.7 mm,
(3)VHET C, R Y R A .

R,=317,(0.0125P"") (5)
A Ry AERERT (R0 S [ (MJ -mm)/(hm® -h) T3P, K i A
REFN L (mm) .

()RR D, A 455 ) A P R .

R, =37,00312P,"?) (6)

A R NAERER AR 1 [ (MJ =mm)/(hm® +h) ]3P, Ky i A
BRI (mm)

()RR E, s ARMSE " SR AT TR R T B, 2l
ST T DM X W R AR g A ) T A

1.205

R=5.249[E}Zl(%Pi)] (7)

P.
A F.= zji,(?'pi) A=(22 F)P a=5.249,8=1.205,

DU AT A R B R R AR el -
R, =aXxAXF,;=5.249xAXF, (8)



158 B A

2022 &£

Kb, P g A B & (mm) 5 R, 55 0 A H I B AR 1)
[(MJ+mm)/(hm’+h) ],
1.3.2 BORERPEPEM 5 ik, AR SR B (E,) FiAl
XM 2E ZRECCE, ) RAFA 5 FhRE RN A= b 7 B A T PU g 3T
i X RIS X 3 P

HERBE) WA R

E=1 _E (R R 2 (9)

T S(R,-R,)?

K, R, BRI AR BE R 00 T, R, R FEMEAERE RN 42
TR R, 5 HE AR B T AR 0 T -8, s, S R
F4E Y B RIFSE O i A 5 MRS A5 3 A AR R AR ok )
- BE A R A B A AR R R AR 1l 07, 4 5 MR35
13BN 24 (50 4F ) B Ak 3 V- SA(EAE Dby S v A e w42 1k
TIWPEIE, E, 880 1, FORRAITTH R S5 L 5 (i
IR R R

AHX 22 RECCE, ) BTHE AT

IR,.-R.,.|

E, =R (10)
K, R, AR Z AR R 1 T 5 R, .0, HERHEAE
RE T ARl ) B P 3 1E
2 H#R5HH
2.1 BBV S PEMR MR EFE
201 WEHTRRHL X, TS HTRE LK 10 AN XN G 1961—
2010 4F:3% H R, R H 5 A R R 0 7 HEAsEmy, 43 5t
SRATEN A0 1961—2010 AERERIR T8 bR LATH Lt FVEE AR
Sl AT, Yo v A DX PR BB R AR el T R SE AHEA T L3

TRt AN [T -5 1) [ W AR 1k ) (R D) 1B 4484k
(E2) AT AR IR D ) B ik b 2 sl A2 Ak, 5 Fh B R
A AR TR B 14 ek TR AR ol 0 #4014 1 2
[IEES NS N) <& ary) N W N [l S ety by < X 28
BRI R HAFE —ENES, R AR A[16 805.8
(MJ-mm)/(hm’®-h) ]>#% B[ 7 637.2(MJ-mm)/(hm’-h) ]>
i D[6 229.3(MJ-mm)/(hm’-h)]>Hi% C[5 209.5
(MJ-mm)/(hm’-h) ]>4% E[ 3 364.7(MJ-mm)/(hm’+h) ],
HAME A —50, R RS XS . S5 A% Tl , 3 T
H [ R i P R R AR e R (A D B) THE Y R {34 K T2
THEEMERMEAL(C.D i E) HZ5R

& 3 45 T REM 5 BRI R R (B4R, 5
T AL, AN R4S 3 (R R AF R (B S sh AR b, FLFE
BRI Z MR, RRZIRR o AR AR ) TR
BMAMERMBOAERKRESR, KA N B
[74 604.7(MJ-mm)/(hm®-h) ] >#i#%l A[ 24 069.2(MJ-mm)/
(hm®+h) ]>#% D[ 10 251.5(MJ+mm)/(hm”-h) ] ># % C
[9 038.9(MJ-mm)/(hm®+h) ] >#i# E[5 065.5(MJ+mm)/
(hm’-h) |, AR R AR LR —5, X TR,
IR ST F R RN o 9 B R A= i D BBE TR (A T B) A1
R ¥R T IEF AR AR (C.D il E) 2R,
2,12 AERCHRRRMbIX . BT PO AR TRE R X 13 AL s

AT — s — e — AC
— B — AREE

Medzik )

Rainfall erosivity Il x104(MJ-mm)/(hm?-h)
~o

0 . X . . ;
1961 1971 1981 1991 2001 2011
S Year
B2 1961—2010 £ iith ik R E P 2 1 it BARE R ErEF

3570
Fig.2 Time series distribution of R value of different rainfall

erosivity calculation models at Hechi Station from 1961 to

2010
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Fig.3 Time series distribution of R value of different rainfall
erosivity calculation models at Guilin Station from 1961
to 2010
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Fig.4 Time series distribution of R value of different rainfall
erosivity calculation models at Tiandong observation sta-
tion from 1961 to 2010
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Fig.5 Time series distribution of R value of different rainfall
erosivity calculation models at Beihai observation station
from 1961 to 2010

ol

25 P TIR, BUR 4 ANulh 4RI 5 BRI R AR R
LI R ABAEW SR b X1 B 1R B e R TR AR X, 3%
AN [V TR 3158 0 o R 2 o ) 28 S e, thth— 2B B A 3k
FHRE RS b AR, 25000 SRR A 7 b DX M A
22 AEEWEBAEEEEES
2.2.1  WRlREH DX, AN [ R AR ok A AR A I S R b X 3
SRR SRR (B, FIAI R 22 (E,) inZe 1 B, Wil
FEHBICHY 10 AW A6 A3k i (Rl UL ] v
TR JEM) BT B 1Y E, 48 5 FERL K, BL7£0.89
VLT 1,E, BT 0.05 £2505 0, Ul BIREAY B K AR 5 Ff
BB R o LU R = AR DL E, KT 0, B
E, AHXHEIN, 76 H R Gt PR G A ) R R S, 08 R
Hb X R ARk B AT SR AR D, B A JHRLAE R
A, 76 B B b X A ISR B BIASRY A (3 S SR ) 1148
HEI TR R o B E (s ARSI ) (35
S5 E, B, HAFRIMAE R /N T HAR LA, X AT fE 2
P T2 TR e B P DX 1 B8 R AR i B b T A T /) X A
VR, EEE T E R X L BTk, P
Rt DX R R AR Il ) AR, A H R SR ER AR A B A
A H R ORI ER AR D
2.2.2 ARMEHTREIIIX . DAAS [ R R 42 i T A R A ) PG A g
SR b DXl SRS RS B, R E, (3R2) T LA FEAE RO RR i
DXHEEU 13 AR5, B 1 52 10, oAy 12 A0 sk 4
R D (1) E,(CFE{E 0.967) & T HAx 4 MEALE CFH4{H
4 0.033) BHIEF 0.11, HAESE LAY C 518 D 3153 R
{22545 /N (E, 435 0.897 1 0.840, E, 43 %1 3 0.059 Fl
0.102) , BRIRERY D FEAr i) PGAEME TR b DX R 4= k) Bk
R, THAM R E 8 4 Al RN AR ERSERIEMO) 1
E, RE AW E, 3520 1EH , R WIE T PO X RN R
TE B SR S T AR B AN T P HbIX
3 &it

COFET VUM IX, 56T H R 00ORE A B W 4= ok ) A5 7Y
( TS A FCREAMS R ) P15 25 5 K F 56T H B 78k

R1 EHEHXERNEREEREMNDERERRL(E,) MEXMEE(E,)

Table 1 Effective coefficient (E,) and relative deviation (E,) of different rainfall erosivity models for different observation stations in the karst

area

T FER A Model A #i7 B Model B Fi C Model C % D Model D i E Model E

gz;zrnvatm“ E, E E, E E, E E, E E, E

FlZZ Rong” an 0.066 1.159 0.892 0.033 0.650 0.365 0.793 0.227 0.069 0.544
FEM Guilin 0.763 0.022 0.043 1.032 0.061 0.633 0.073 0.583 -0.036 0.794
KLl Fengshan 0.130 1.058 0.937 0.019 0.285 0.313 0.534 0.196 -0.024 0.531
AT Hechi 0.144 1.122 0.961 0.021 0.358 0.329 0.616 0.203 -0.018 0.569
#B% Du’ an 0.122 0.989 0.916 0.028 0.358 0.293 0.580 0.187 0.055 0.536
Wi Liuzhou -0.083 0.945 -0.080 0.974 0.084 1.204 0.112 0.773 0.249 0.488
B3 Napo -0.053 0.925 -0.050 0.968 0.086 1.422 0.119 0.988 -0.016 0.517
YV Jingxi -0.060 0.895 -0.055 0.952 0.098 1.381 0.131 0.983 -0.027 0.518
52 Laibin 0.143 1.109 0.916 0.002 0.274 0.346 0.533 0.216 -0.015 0.545
J& M Longzhou 0.112 1.159 0.918 0.033 0.201 0.365 0.447 0.227 0.001 0.544
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Table 2 Effective coefficient (E,) and relative deviation (E,) of different rainfall erosivity models for different observation stations in the

karst area

T % A Model A 1% B Model B 1% C Model C }i%) D Model D % E Model E
3?;22"““ E, E E, E E, E E, E E, E
221]| Mengshan 0.424 0.328 0.577 0.060 0.897 0.059 0.840 0.102 0.007 0.430
M Hezhou 0.543 0.285 0.722 0.174 0.547 0.042 0.954 0.001 -0.046 0.501
Ti {4, Baise 0.462 0.356 0.622 0.280 0.591 0.212 0.968 0.035 0.085 0.388
H 7% Tiandong 0.325 0.351 0.445 0.292 0.449 0.199 0.964 0.025 -0.011 0.420
FESE Guiping 0.529 0.288 0.611 0.256 0.839 0.113 0.958 0.046 -0.040 0.477
FE M Wuzhou 0.406 0.329 0.599 0.235 0.624 0.153 0.960 0.032 0.014 0.443
#T* Nanning 0.226 0.462 0.610 0.237 0.576 0.208 0.964 0.041 0.031 0.450
R 11| Lingshan 0.618 0.250 0.649 0.294 0.870 0.126 0.987 0.018 0.063 0.436
FAK Yulin 0.551 0.292 0.638 0.272 0.829 0.131 0.981 0.027 -0.011 0.460
7R Dongxing 0.800 0.081 0.481 0.374 0.963 0.028 0.966 0.043 0.034 0.470
£ M Qinzhou 0.620 0.148 0.440 0.331 0.909 0.075 0.971 0.027 0.078 0.431
1t Beihai 0.730 0.155 0.511 0.417 0.840 0.142 0.975 0.035 0.135 0.395
1BV 5 Weizhou Island 0.690 0.219 0.515 0.435 0.755 0.195 0.953 0.071 0.187 0.388
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