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Table 1 Basic situation of soil samples i runoff-erosion-sediment exp ertment

Ratid Hre Tk WepE Hug — PRI EER il JESl
s Hb gt (m) (°) it HHEBR (a) Ik (gL)
sl G 1366 3 R P -BIEe g 11 A % 0.049
2 BRI 1352 30 1554 B -EAUKRE IS 11 A % 0.070
s3 EERG] 1341 35 pap3 P -REERSAE 11 EIES 0.201
s4 CERG] 1333 1 VAR B ) R 11 E[E4S 2.381
s5 EERG] 1347 30 bapd BEE RO 11 EE4S 0.154
s6 BRI 1444 21 PUs) AN LR - EE AR 11 SIS 0.060
s7 Se 1529 6 G To BEE R 8 SIS 0.048
s8 St 1328 3 VI BN IR A 20 i 7% 1.250
s9 30| 1332 34 i H B E P REE 8 SN 1.333
s10 P 1391 20 fusrid Il 777N 12 i) 0.769
sl P 1433 4 P FUZE TGN 12 EIN/AE 0.042
s12 AL 1450 26 ik 3 RlIIE/NIZN 8 0 i 4 0.775
s13 JEFIL 1470 15 i3 U Z AN 10 SN 0.219
sl4 i 1470 35 Map)7 -1 B 10 EE:S 0.359
s15 BEFIL 1481 19 bk E e e 3 10 EE:S 0.218
s16 R 1491 7 173 T A LA TRAS AR 15 S A 0.278
s17 FEF L 1470 27 ib3id ARSI LA TRAS AR 15 KB 0.053
s18 JER L 1444 34 Hap)s 3 AR /N LA TR A AR 15 T 0.637
s19 R 1416 27 B RlIIEZAN 8 T B 0.435
520 R 1416 27 17514 TR 8 TR B IET 0.704
s21 BN 1456 5 B0 TANT LR BB RIS 13 EP: 0.084
$22 GGG 1418 27 b TPBAR 11 HiX 0.115
$23 BRI 1408 26 bk SN LA TR AR 9 KBy 0.094

T ORI AT B R AR 1 a it o AL T 44 - 5158 (Stipa capillata Linn.) FEFE & (Artemisia vestita Wall. ex Bess.) . FeAb K&
(Artemisia giraldii Pamp.) $§i 55 (Leymus secalinus Tzvel.) . 75 T 5. (Sphaerophysa salsula DC.) 35 W B AL T (Lespedeza daurica Schindl.) . %5
(Phragmites australis Trin.ex Steud.) . H 5(Glycyrrhiza uralensis Fisch.) . ZEBg 3% (Potentilla chinensis Ser.) . F& B2 3 (Potentilla acaulis Linn) .
W& (Thymus mongolicus Ronn.) \ JE £t 5 B (Thermopsis lanceolala R.Br.) /N 45 (Populus simonii) , LI (Armeniaca sibirica) {3647 (Populus

hopeiensis) A (Pinus tabulaeformis) V> (Hippophae rhamnoides)
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Fig.1 Dendrogram of sediment carrying

process among experimental soil samples
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Table 2 Eigenvalues and cumulative percentage

variance of DCC A ordination

Eilagill Sl 5 5 =l S
FHIE(E 0.170  0.033 0.010 0.004
PR R - N FIOAOCH: 0966 0.911 0.903 0914
AR R ik SR (%) 431 538 565 575

WA AR - R T R St

fif P (%)

SRR L EARAG IR P PIE 0.002 - - -
HEFFRER A A9 0.313, PR 0.002; F5EAF (A1 0.377, 3R
HEfi RN 83%.
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Table 3  Correlation and explain amount of environmental factors to the axes of DCCA ordination

R SE—mh o AN =R SEpuE bd cp ph om sl sp as al ac
bd 0.12 -0.42 -0.19 -0.55 1
cp -0.30 -0.20 0.24 0.29 -0.53 1
ph 0.73" -0.23 0.02 —-0.68 0.03 -0.15 1
om 0.11 0.04 0.07 0.28 -0.37 0.09 -0.24 1
sl -0.09 -0.13 -0.01 0.00 -0.63" 0.50 0.26 0.18 1
sp -0.53" 0.15 0.23 0.61 -0.43 0.64"  -0.46 0.05 0.27 1
as -0.07 0.02 -0.19 0.08 -0.20 0.18 0.04 -0.03 0.64 0.41 1
al -0.33 0.08 0.46 -0.11 -0.07 0.32 0.10 -0.34 0.19 0.61 0.29 1
ac 0.10 -0.13 -0.11 -0.04 0.62 -0.54 -0.30 0.13 -0.81" -036 -0.53 -0.32 1
™w -0.20 0.22 -0.30 0.40° -0.57 0.49 -0.03 0.11 0.29 0.02 -025 -029 -0.39

Ol p<0.01; K p<0.05;bd. 35 FiH (g/em?) s ep. BATFLBREE (%) s ph.pH(5: 1) som. A LT (g/kg) 5 SLIESE s sp WA s as 7] 5 al iBF 3K
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Fig.2

DCCA ordination on environmental factors among experimental soil samples
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Fig.3 DCCA ordination on sediment carrying process

of surface runoff among experimental soil samples
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Environmental Interpretation on Slope Runoff-Erosion-Sediment Process
in Loess Hilly and Gully Region

ZHENG Jiang-kun', WEI Tian-xing’, ZHAO Jian’, CHEN Zhi-fu*

(1.College of Forestry, Sichuan Agricultural University, Ya ‘an, Sichuan 625014, China; 2. College of Soil and Water
Conservation, Beijing Forestry University, Beijing 100086, China; 3. New Technology Institute for River and Water
Conservancy and Hydropower Design of Liaoning Province, Shenyang, Liaoning 110003, China; 4. The Second
Middle School of Liuzhou City, Liuzhou, Guangxi 545001, China)

Abstract: Loess Plateau is the world's most serious soil erosion region. Slope runoff erosion, as the main type
of soil erosion, has been priorities and hotspots of soil and water conservation disciplinary about its relation
with environmental factors. 23 soil samples under slope runoff erosion during 12 periods were collected as the
objects around Wugqi County in the northern Shaanxi, China. The methods of TWINSPAN and DCCA were ap-
plied to interpret the relation between environmental factors and slope runoff-erosion-sediment. Results indicat-
ed that soil samples in same topography positions and vegetation factors gathered. Eigenvalues of all sorts axis
is 0.313, accounting for 83% of environmental interpretation. The cumulative explaining amount of the first 4
axis is 57.5% for runoff erosion and 56.9% for the relationship between runoff erosion and environmental fac-
tors. Meanwhile, interpretation of the first two axis accounted for 65% of all sorts axis which indicates the first
two axis reflecting the most information of runoff erosion-environment relationship. First axis reflected the in-
fluence of soil pH and slope position on runoff erosion, and second axis manifested influence of soil bulk den-
sity on runoff erosion. The third and fourth axis reflected, respectively, influences of altitude and dry root
weight. Among environmental factors, correlation coefficients of slope position were —0.46, 0.61 and 0.64 to
soil pH, elevation, capillary porosity respectively. The correlation coefficients were —0.63 and -0.81 between
slope and soil bulk density, plant cover, and the correlation coefficients were —0.37 and —0.57 between soil
bulk density and soil organic matter, root dry weight. Sediment content of runoff erosion presented as hilly
top <hilly slope <gully slope <gully bottom according to the topography positions. And also presented as shrub
forest<mixed wood<pure needless forest<pure broadleaf forest according to forest types, which is similar as
the result of clustering analyses. Human activities including site preparation and road construction have great
impact on runoff-erosion-sediment. The erosion was stronger in level-terrace than that in scale pit. And the ero-
sion near paths was weaker than others. Sediment concentration followed by form of wave with periods and be
divided into 5 periods which were from 0 minutes to 8 minutes, from 8 minutes to 13 minutes, from 13 min-
utes to 19 minutes, from 19 minutes to 26 minutes and from 26 minutes to 34 minutes. Although environmen-
tal factors played a minor role on Runoff-erosion-sediment process according to DCCA analysis, periods of
sediment yield can be reasonably divided by DCCA which illustrate sorting method of DCCA also played an

important role describing runoff erosion process.
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