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A STUDY ON THE EROSION OF SURFACE SOIL IN THREE

ECOSYSTEMS OF XIAOLIANG EXPERIMENTAL STATION
Zhou Guoyi Yu Zuoyue  Peng Shaolin

(South Clina Institte of Botany. Academia Sinica, Guangzhou 510650)

Absiract Based on the systematic study on hydrological effects of mixed forest, eucalyptus forest and
naked land in Xiaoliang experimental station, Guangdong Province, the profits of water and soil con-
servation were examined. It was shown that the total erosion rate by rainfall for naked land is 5. 2
times than that for eucalyptus forest and 228. 1 times as high as that for mixed forest, while the erosion
rate by surface flow for naked land is 10. 3 and 30. 9 times higher than that for eucalyptus forest and
mixed. forest, respectively. The eroded components from mixed forest are mainly made up of smaller
particles. There is the experimental relations X =1 éP") between erosion (x represents weight in unit
of kg) and rainfall (P, mm), in which the parameter A represents the influence of precipitation on
erosion. For various soils, A is different. In mixec'j‘ fo}es;, A<1; eucalyptus forest, A==1. 48, and
naked land, A=1. 85. Mixed forest has a larger change of erosion rate among different years. At the
same time, we successfully estimated the annual erosion rate by applying the theory of “gray system”
model GM (2, 1).
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HHEERTREER, FTRAMEREFERLTANLINEY, BRSIBEMAENT
BEERFAN, EXELFERR, EREHRHBREAFLREN, Bit, BIHRLR
WA TRFAER FERBAA/AD, TUAERRESERRRKLAE, FXEAFEH
I AR R ITRET R B B/ B KRS A 1981 —1990 4EFELE 10 £E6Y9 + BB TR T BT
B, IR T R bR A X — R R 0 T ROIRZEAK, B, W=
K BEMBE—ERNET, SEXRA—RHTEEN: HRBHAN, LRKF T
TkiES, REH, REKSTHETR.
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RIS T REHE/DRKESMEEH L, HBAENFS 110054187, JL4 21°
27/ 49v, KA ALEMK , BARIEIEEE, FEHKEHFARR, KEREBELEERE,
ETHKIE 23C, BESE 36.5C, BRI 4.7C, BEHKELE 18C A E#FHE 94 A, 1981
—1990 48 10 45 AT+ T & 1454. 5 mm, By K4EFT R 1985 48 2209. 8 mm, F/MEFT & 1984 48
1128.7 mm, FREFHH, T (10—4 B) HRRAA 28.7%, |F (5—9 ) & 71. 3%,
RHYRLZNBRAERNMATREG AT, My BAN, BFKLARTE, X
WaRLEHME, FEHBFTARIEBRBR, BN, X R LR ER
Mk RAEZE, MR TR EE, HRABE/D, SHEE, LTEFRAFEEEAR, K
R, THRETR, NEEAETSHRMN, RBMAEAMMER LR, XEPF=
ARG /NRIK KT s fR B A — 3,

A A SR S RGRIRASHK (AR 6. 41 ha) HE A9, BRI AR (AR 3. 78
ha) BARH (EA 3.73 ha) #A LA TEAY L RELS. HRAMERE, RAE-PBK, #
- FILESTERE, HX= ﬂ'lﬁﬂ&f&tﬂﬁﬁﬁﬁﬁﬂ‘]ﬁ%%ﬂ%ﬁ%*ﬁf‘?ﬁ%“ 3
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RARMERBAVENE (mm) T, SFFAERBERLARAYER (i, O, &
REEHYRERERTEEBRTANNE B RREEEZMEEREHEEME.

RAEHERERAMUBARE (mm) T, FFHFLAERHER LARHYHER (0, ©), F
HABRRERRRBERENERREMNEMEZ .

MREBERET RESOEMRE, BiTEHK, BRI, ?%f&-_ﬁ‘%atéﬁiﬁaifé
RHEERAHEZR, BMAERBERTHRBYSEIEE, NTTRARHEME.

1981 —1990 4E 10 4E[H], B THEFEMEY 0. 02114 t/km?. mm, H#, BRKSE
0. 01254 t/km?:. mm, # B FH G 0.00860 t/km’. mm; KK FEHEFTEmERL 0.93256
t/km? mm, HHEERK 0. 55104 t/km% mm, ¥ F{ G 0. 38152 t/km?. mm; IR FHREF S0k
2Ky 4.8271 t/km%: mm, HHERRE 2. 0196 t/km? mm, H#HHHEL 2. 8075 t/km? mm, 8

By BT B R I RAERAREY 5. 2 1%, RIBSCAKRY 228. 3 /%, NEMMMARER, B2R

| SRBRE AR, HRK, BREWRAN, SHIR: 1.46, 14450 0.72, EHRK

ABBRTENRBMHR L, BXARBEARLE. -
%*1 FREEE (/km mm)

Table 1 Ercsion rate in different years

F years B 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
" § a 0.03365 0.02130 0.00155 0.05033  0.12549 0 0 o 0 0. 00045
o & b 0.05188 0.00826 0.00095 0.04458 0 ‘ 0 0. 00007 0 0 0

" g; ¢ 0.08553 0.02956 0.00249 0.09491 0.12549 0 0. 00007 0 0 0. 00045
& E a 0.63742 0.56381  0.58672  0.55692  0.69423 » 0.57577 0.42762 0.19324 0.65201 0. 43286
W % b 0.45563 0.38994 0.25806  0.33207 0.47948 0.50761 0.56390 0.27661 0.17384 0.37334
# § ¢ 1.09305 0.95375  0.84478 0.88899 1.17371  1.08278 0.99152 0. 46985 0.82585 0.80621

m g a 1.93166 1.52678 1.46069 1.77085 2.46057 - 1.97785 2.98329 1.84700 1.42992 1.90037
§ b 2.05421 1.30072 1.29366 1.39809 5.86587  2.49305 2.48040 1.86582 2.73599 2. 87654
# g- ¢ 3.98587 2.82751 2.75435 3.16894  8.32644  4.47030 5.46369 3.71282 4.16591  4.77691
& § a’ . 0.47653 0.20844 0.49721 0.58029 1.16327 0o - .0 0 0 0.21450
bd § b 0.54379  0.26363 0.30469  0.51393 0 0 0. 13730 0 0 ’ 0
" g 1.02032  0.47207 0. 8019(;) 1. 09422  1.16327 0  0.13730 0 0 0. 21450
. 'g" a’  1.17652 0.89905  1.22351 0.92919 1.08269 1.07640 0. 763‘42 0.92281 1.16901.  0.99483
&
(] ? 0.79633 0. 57982  0.53813  0.55403  0.74778  0.94897 1.00672 1.32002 0. 31169‘ 0. 86576
" § 1.97285  1.47887 1.76164  1.48322  1.83047 ~ 2.02537 1.77014 2. 54373 1. 480v70 1.86059
m g a’ 7.45261 9.31082 6.16942 5.54285 9.64228 9.18775 13.6519 9.07783 6. 639»42 7. 53762
:&_ b 10.3848 11,1937 5.46394 4.37608 22.9867 11.5811 11.3506 9.17034 12.7037 11.8869
# §- ¢ 17.8374 » 20.5045 11.6334. 9.91893  32.6290  20.7688 25.0025 18. 2482 -19. 3432 ‘ 19. 4245

a—— BE T B i [ F 138 Rainfall suspension erosion rate; b—— MEFT 1% B i @ 13 Rainfall deposit erosion rate; c—— [EFT B
2 Rainfall erosion rate; a’ —— 13 i 8 i Jf 2 38 Runoff suspension erosion rate; b —— 43 M HE 5 JE B 143K Runoff deposit erosion
rate; ¢ — BB E Runoff erosion rate



w2/ Ei&?ié%: FRARKBREZRESAEMBREMAPTR 73

1981 —1990 FETH B KB MBE LN H K, BIH.: 0.62073 t/km?. mm, HPRBEHL 0. 36825
t/km? mm, HEBE L 0. 25248 t/km?. mm; K. 1. 7450 t/km? mm, HHRERK 1. 0311 t/
km2. mm, #EFF 0.71388 t/km:. mm; #RH1. 19.7794 t/km? mm, FH HRBRIEMH 8.2754 t/
km?. mm, #EF & 11. 5040 t/km?. mm, B R B RR R 11. 34, RIRH 319
B, ARADRHENAREXKGEMER/D. HONELHBERRTERZANEE
B RARRARED 8. 0 £, RIBZARAY 13.3 15, RBRUIRHMERAT AR B R LR
HMERRIEENBE ., NTTRX TS RER.

Fib, BIDTHRARERFK LB OVIEER —MHEMANR, B BE, ﬁ%ﬁﬂ’if&ﬁ&

T, MR BmmaseaiE, HK, ﬁ%dﬁﬁﬁﬂi&%@ﬁéﬂém%%%i
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Table 2 The average change coefficients within ten years

SRR iRz HER A ,
ecosystem type ) Mixed forest - Eucalyptus forest Naked land
" Rainfail 0. 2866 0. 2760 0.2428

LI 2. 0531 0. 4506 0. 6544

rosion

K R » .

Erosion rate ' 1. 5770 0.2348 0.3788

via rainfall

B R

Erosion rate 1. 0957 0. 1414 0. 3647

via runoff
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Fig. 2 The first and second order summation curves of erosion rate for eucalyptus forest land
A——Mr R, First order summation curve; B— M EMg4k . Second order summation curve
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Table 3 The parameter of equation (4) for the three vegetation types (in the unit of year)

Y Parameter A B C D E
B X #& y
Mixed forent 0. 14015 0. 57982 0. 19982 -0. 42028 0. 50581
Eucalyptus forest 0. 02483 © 27.77517 0.11105 .-70. 69982 < 71,7929
L H 0.14148 59. 44726 0. 16142 -37.81873 41. 8046
Naked land * ’ ’ : ’
>4 EASIHTME (GEihEEEE)
Table 4 The accuracy of estimation for the basic time series (annual erosion rate)
¥ years B s 1982 1983 1984 1985 1986 1987 1988 1989 1990
BT  a  .0.09 0. 03 0. 01 0. 09 0.13 0 0. 00 0 0 0
o
32‘_:: b 0.09 0. 00 0. 06 0. 06 0.05 0.07. 0.07 0.05 0.05 0.03
#*32 c
- :
&5 a 1.09 0.95 0. 84 0. 89 1.17 1.08 0.99 0.47 = 0.83  0.81
<
#E b 109 074 100 1.02 1.05 100 0.90 1.00 0.90  0.60
*E ) :
g ¢ 0 22,1 19.1 14.5 10.2 7.8 9.0 110 9.0  26.0
a; a 3.99° 2.83 2.75 3.17 8.33 4. 47 5. 46 3.71 4.17 4.78
=
‘ z b 3.99 1.82 3.59 4.3 5.0 5.8 5.8 6.6 6.7 6.5
. g
e ¢ 0 36 3 35.2 40.0 29.6 6.2 75.3  60.4 _ 36.0

a-—— 3 4 { Measured; b——Fif#}{H Estimated; c—— /W 2% Deviation .
IR ) RePWB, B O) AUBRESFTEER, BLIB_0RARE, —0
BREMEFFERAN, ARDZRKEFLES 2, b, b, T O KRN @) A, EEE

BEEMFKE, NEOTRILTEA:
{A==-a/2
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Fig. 3 The second order summation curve of annual

erosion rate for lhe three ecosystem types
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