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Table 1 Intensity rating table for simulated rainfalls

H A B 1 08 5 FRE R 5 ) Measured rainfall intensity (mm h™") a2
Target rainfall intensity = RH /ME ) PRl 2= Uniformity & Repetition
; TH (i Mean "
(mmh™) Max Min SD coefficient
30 353 32.9 33.8 1.3 0.83 ~0.90 3
60 61.6 60.1 60.9 1.1 0.80 ~ 0.83 3
90 90.0 89.5 89.8 0.4 0.88 ~0.89 3
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#2 TEKWREETERE. RIME. BRAKMSVEMNITLL
Table 2 Runoff, soil loss, runoff coefficient and sediment concentration as affected by rainfall intensity
W 2 et W R L Rt SR
Rainfall intensity Rainfall duration Gradient Runoff Runoff coefficient Soil loss Sediment concentration

(mmh™) ('min ) (° ) (mm) (%) (gm™) (gL™)

30 40 5 3.9a 19.7a 1.4a 0.4a

60 40 5 25.0b 62.5bh 545.3b 21.8b

90 40 5 43.8¢c 73.1c 1910.8¢ 43.6¢

e A — B AN ) 5 B 2 7 A ) B FR B BE R 2548 AR 7E p<0.057K - |22 7 5. & Note: Different letters in the same column mean

difference of significance at p<0.05 level between rainfall intensity treatments
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P 1 Ry AN () TR iR BT A% B V0 o R 9 2R A
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Fig. 1

Mean weight diameter of soil aggregates in the sediment and sediment concentration as affected by rainfall duration and

rainfall intensity

R LI2 ~ 5F1<0.25 mmbL R A BAK T2, =%
d R AR R M 62.9%, 25 FAl L, 3FhFET
SRR, RIS P L<0.25 mmk g A B A K
T, X SRECHEX OISR T 5, 3w
Rkt R, AR RV A ) Wk B iE , HLA%
BB AL . UL, Bl B O R A B, =2k
Te b 25 B9 A B AR v, 488 Ok 2 1A 38 A4k 3k 2k L 8

ST B o T 6 O 9 2
s 22 SR P B AR A T AR A R A O
BREERES, KL, 0.5~ 1 mmbig FRIAKTE6O
mm h™' FEWRE N IRRK L, M2 ~5 mmbig A%
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RIEKY], HHAEFBEMERENEM, >1 mm
1R L 2 1AT 5 A i 2 L A9 SR B i #, <0.25 mm
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Table 3 Particle size distribution of lost soil aggregates in the sediment as affected by rainfall intensity

e i s 5L - K AT ARG G e iy - AT SR AR 2 R A B A
Rainfall intensity Proportion of each particle size fraction of soil aggregates lost to total soil aggregate loss ( %)
(mmh™) >5 mm 2 ~5 mm 1~2mm 0.5~1mm 0.25 ~0.5 mm <0.25 mm
30 0OAa 1.4ABa 4.7Ba 2.5ABa 1.4Aa 90.0Ca
60 0.1Ab 15.6Bb 12.2Ch 26.1Db 8.4Eb 37.6Fb
90 2.4Ac 31.7Be 13.4Ch 19.8De 4.5Ac¢ 31.2B¢
ik 28.9 3.1 2.8 4.9 9.0 51.3

T AT ARRIRE F bR R R RRAR A AR A p<0.05/K - 122 5 3 [l — B Rl /NE 52 B8 7 AN [a] B RN 58 B2 AH W) RE AR
E‘l5%1$(£p<0.057k¥£§5‘ﬁ%1\10te: Different capital letters in the same row indicate difference of significance at p<0.05 level

between particle size fractions of soil aggregates lost; different small letters indicate difference of significance at p<0.05 level

between rainfall intensity treatments. (DThe tested soil
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=0.25 mmABLFF BRI S B (PAg,s) « =1 mm
A AR T & L] (PA,) =2 mmobi 9% 141 Ik
FF di teil (PA, ) VENFRIESS AR . 40T, A
7] 3 R 588 B, 45 AT SRACRR AU 48 A 22 ] 347 3R B 1
BEWESR . R RIEM MWD GMD K
TSR B A BE I RE OK, HA SRR B T R
BEMEZESR . 530 mm hT SR L, 607190
mm h™ REW SR E T MWDy 3 K 4,065 F16.44%
GMD4y 538 K 3. 245 4.9% . MWDRIGMDR) %5
LR, BEE BRI R AR AR R
FREEHG K . MWSSAFIDY 320 H Bl 5 FR 8 2 11 14
KNS, 530 mm h™' ERREA L, 60
190 mm h™'FE RN T A9 MWSSAFID 5y 580 T
49.3% ~ 58.1%F111.4% ~ 13.4%, MWSSAFID% R
Ut BH AR il e v v/ IR A R AR B sl b, R AT R AR
RN, PA,,s. PAFIPA, Y2 Bk Bl 5 FR 58 2 1
IR K s 530 mm hTRENGREA L, 60F190
mm h™ R SR R B PAL S B K1 1445 Fi24.54%
PA 53 513G K464 M7 845, PA, 573 5l 5 K 6. 245
7245 o AL AR SR EE N PA, . PA,FIPA, o
FIAS AL B F B, o4 N 58 B 42 it R 7 m A 2 14T 3
SRR E

TR R, fERMIKE ) CHEAT S
BB MAERT, INKAR B R AR S i iis , i
PR S5 A g A JORE PR I 8 7 (R KB A
s U AR AR b AR AR RO R, Y R AR e v
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A R R E RN Rl e E T AR LR
T i R A AR o B P A IR Bh 7, S0 T e TR 5
U A5 U R SRR AR R AR AR ] A G OE R
(#5) .
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Table 4 Characteristic indices of the soil aggregates lost as affected by rainfall intensity

S H JUAu] - S DI =0.25 mm =2 mm =1 mm
[¥& W 5t 3 AR ¥ EAR b T AR Hi e ALIE SN 72 1A R A4 72 1A T A4
Rainfall intensity =4/ =4l Fr o Eb 1]
(mmh™) MWD GMD MWSSA D PAqg s PA, PA,
(mm ) (mm) (em*g™) (%) (%) (%)
30 0.3a 0.2a 16.5a 3.0a 10.0a 1.4a 6.1a
60 1.0b 0.5b 8.4b 2.6b 62.4b 15.8b 27.3b
90 1.6¢ 0.8¢c 6.9¢c 2.6¢ 71.7¢ 34.0c 47.4¢
it 4 25 0.6 10.1 2.9 48.7 32.0 34.8

e H*ﬂﬁlﬂa’*ﬁi‘%mﬁlﬁl%Tﬁ%‘ifi?%?’éﬁﬁpm057K¥J:§EE%NMP Different letters indicate difference of

significance at p<0.05 level between rainfall intensity treatments. (DThe tested soil

RS MATBARMKFERRSHERBEMSIDEMHEXRE

Table 5 Correlation coefficients of characteristic indices of lost soil aggregates in the sediment with rainfall intensity and sediment

concentration

WK L HEA B ARFFIE S FR Characteristic indices of soil aggregate in the sediment

=0.25 mm =2 mm =1 mm TR JUATF I T Wi Eha
R AT R R R BEA e b T Hr
Jr & EE A Jr o Eb 4 JIF o B 49 Sediment
PA, s PA, PA, MWD GMD MWSSA D concentration
i i g 0.928™ 0.988™" 0.998" 0.995" 0.995™ -0.926" -0.925" 0.998"
b i? 0.924" 0.985" 0.996" 0.993" 0.987" -0.919" -0.918" 1.000™

#*% p<0.0l; n=6. (DRainfall intensity , (@Sediment concentration

22 [E) S S A A G OC R o RN R B R PA 1 5
Wi f ke, AHOE R %05450.998 5 HR W MWDRIGMD ,
THEMEXRBOMEE, $#H50.995; &K HIRIK
FRIEHE bR 5 E VMR, W ZPA, .
MWDFIGMD¥a 55 &1 EAC R B I, 53908
0.996., 0.993F10.987, LiR&5H KW, P4, MWD
G MDFE b B A b 1 S5z e 7Y B - DX B b 33 1
12 oA R ) A TR ARG S R AIE . PA 5. PA,FILPA, 5 %
T 58 32 1A OC R B /INIBUY R 2 PA>PA,>PA, 55,
Ut T i o T B B R, R R D R AR AR T
JIERYEIN, Xk KO A AR 1 52 e R B 3

3 45

T A A AR AU R R U, AFSE T AR gAY

PR A D3 R I 5 T AR B b 3 v 4R ok o AR Y AT R
R RERE, BUS T LVF IS5 R m MR
it 4 i A T R B T B K, LA A R R 5
ERERRE B EEZS. 90 mm h ' [EHERE T,
VRN 3060 mm hT' B 1115 FI1.84%, 1=
PRI T 365453545 . IRIETRTT20 minf¥ {2
ol it o R A 8 R AR ol B Y b B8 B I T
(3G N K, 30, 60F190 mm h'FEMGRE T,
H 153591 429.1% . 48.9%H163.1%, 30 mm h™'
FERI R BE T, SRR R LL<0.25 mmbr 9% AR K
FE, AR K ERA90%; 60 mm hT' MR
BER, BIRRT 2 LL<0.25F10.5 ~ 1 mmA$ g% A 54
HE, H SRR EE63.7%; 90 mm h'
FETN SR EE T, BIRIRR R LI<0.25F12 ~ 5 mmAi g%
IR £, 8 G BIRARR R S5 162.9%, Fifi
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CHARACTERISTICS OF SOIL AGGREGATE LOSS IN CROPLANDS IN THE TYPICAL
BLACK SOIL REGION OF NORTHEAST CHINA

Wen Leilei' Zheng Fenli" *"  Shen Haiou' Hu Wei>® Yang Qingsen'

( 1 State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, College of Natural Resources and Environment
Northwest A & F University, Yangling, Shaanxi 712100, China )
( 2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resource, Yangling, Shaanxi
712100, China )

(3 University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract Studies on soil aggregate loss in the process of soil erosion have an important significance in
exposing mechanism of soil erosion. Rainfall intensity, as an important parameter in characterizing rainfall
events, plays a significant role in soil erosion. A large number of studies have shown that there is a certain
relationship between rainfall and composition of erosion sediment. However, most studies on soil aggregate
loss in the process of soil erosion were conducted in the laboratory, which might affect some of the soil
properties, especially the distribution of soil aggregates, when soil samples were collected and moved from
the field to the laboratory. In this study, an in-situ field simulated rainfall experiment was conducted on a
cropland in the typical black soil region of Heilongjiang Province to investigate characteristics of soil aggregate
loss in the process of soil erosion. The experiment was designed to have three rainfall intensities, i.e., 30,
60 and 90 mm h™' and a set duration, 40 min, for each simulated rainfall event. Variations of characteristic
indices of soil aggregate loss, such as mean weight diameter ( MWD ) , geometric mean diameter ( GMD ) ,
fractal dimension ( D) , mean weight soil specific area ( MWSSA) , = 1 mm soil aggregates ( P4, ) ,
=2 mm soil aggregates ( P4,) and = 0.25 mm soil aggregates ( P4,,5) , as affected by rainfall intensity,
were analyzed. The runoff plots (10 x 1 m, each) of the experiment were deployed in a cropland on a
sunny slope, 5° in gradient. The soil of the cropland was typical black soil 38.9% in clay, 55.3% in silt,
5.8% in sand and 28.8 g kg™ in organic matter, 1.10 g cm™ in bulk density and 6.65 in pH. Results show
that rainfall intensity had some significant effects on runoff and soil loss. The ratio of soil loss in the first 20
minutes of a rainfall event to total soil loss increased with increasing rainfall intensity. The sediment resulting
from a rainfall event, 30 mm h™' in intensity, was dominated with <0.25 mm soil aggregates, which made up
90.0% of the total soil aggregate loss; the sediment from a rainfall event, 60 mm h™' in intensity, was mainly
composed of <0.25 and 0.5 ~ 1 mm soil aggregates, which accounted for 63.7% of the total soil aggregate
loss; and the sediment from a rainfall event, 90 mm h™' in intensity was mainly of <0.25 and 2 ~5 mm soil
aggregates, which amounted to 31.7% and 31.2% of the total soil aggregate loss, respectively. Rainfall
intensity was found to have very significantly positive relationships with P4, ,s, PA,, PA,, MWD and GMD,
but very significantly negative ones with MWSSA and D. It was also found that indices of PA;, MWD and
GMD are all good indicators characterizing soil aggregate loss in croplands in the typical black soil region of
Northeast China.

Key words Rainfall intensity; Soil erosion process; Soil aggregate loss; Characteristic indices of soil

aggregate; Typical black soil region
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