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P, TR VAR X I 9 Sk R s AR S A T L TR R K AR R RO A SE R (P<0.01), N bR VA B X R X ik
il A2 ol I AR TR 3 K e B 23 ) AR A 43 ) S B TR AR BOR L T AT 1 B A G D6 2R (P<0.05) 0 3 4 5 T 5t 570 285 751 IR [
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Distribution Characteristics of Soil Water on Slopes in Typical Landform Types on Loess

Plateau
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(1 Shandong Institute of Sericulture, Shandong Academy of Agricultural Sciences, Yantai, Shandong 264002, China; 2 College
of Resources and Environment, Ludong University, Yantai, Shandong 264000, China; 3 Ludong University Dongying Base for
High Quality Development of Modern Agriculture and Integration of Industry and Education, Dongying, Shandong 257509,
China)

Abstract: To assess the distribution characteristics of soil water on the slopes on the Loess Plateau of China, three typical slopes
(tableland gully region in Changwu, hilly and gully region in Ansai, and hilly and gully region (water-wind erosion crisscross
region) in Shenmu) were selected to analyze the spatial and temporal distribution of soil water and corresponding environmental
factors, and the differences in soil water on slopes were compared by geostatistical analysis. According to the mean variation
coefficient (CV) along soil profiles at three locations, vertical changes in soil profile at 0-500 cm were divided into four layers: a
fast-changing layer (0—40 cm), an active layer (40-100 cm), a sub-active layer (100-200 cm) and a relatively stable layer
(200-500 cm). The soil water content had good spatial structure characteristics except for 0—40 cm and 100-200 cm soil layers in
the hilly and gully region slope, which can be well simulated by the theoretical semi-variance function model. The surface soil
water content of the fitting model was spherical model in general, while the deep soil water content was gaussian model. There
were significant differences for the correlations between soil water content in the three slopes and the influencing factors of
topography, soil texture and vegetation. There was a significant correlation between soil water content in tableland gully region
and the bulk density, altitude and leaf area index (P<0.01). Soil water contents in hilly and gully and water-wind erosion

crisscross regions were only significantly correlated with the maximum leaf area and soil texture (P<0.05), respectively. There is
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a significant difference in soil moisture content between different soil layers in the typical landform types of the Loess Plateau,

and geostatistical analysis can be well used to express the spatial heterogeneity of soil water content on a hillslope.

Key words: Soil water content; Loess Plateau; Spatiotemporal variation; Geostatistical analysis
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553 S AREAE T LB 25 A [R) A 3457 5 R 2 ] i [
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b3 TR GT - K 53 Y 3 BE VAR AN 23 R B - K 4y
Sk, M EEISS T KA AR R ARG
ZENSTL KT =i 111 A2 /K X 0 ~ 30 cm H3E /K532

HIIE QB )FE ALK

PR, D 7 EIRA ML T 35 IR e K 303
fik, ASBIEFEREHR T e Y5 T4 AR DR bk 18 B X AN [R] <
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[] 73 A U SR I 28 o DR SR 2R ] o £ Ry
T S RER HE S, Sy X I K 52 R A 245 W]
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1 MRS

1.1 HREERSHMEE

SR B s R I 2 —, O K
SRS A RURE DRI e D e T A i S
ARV 3 N (R I T L 22 FE3E T AN A A I 1)
AT BRI E . o, R A 3R = A AR X
I, M AR 2 HAZ K A PR I, T T2 e
EYRE K BN 582 mm, HIEFMCORANEL, H %
FE AN HIFE (Robinia pseudoacacia L.); % ZE3 1]
| R INARIX, MBI 22 KV E D L, J&
TAHT A, KRR 505 mm, +5E5HLL
e+ b &, M (Robinia pseudoacacia L.)F1VD ik
(Hippophae rhamnoides L.)F=H 1 i) EEAEHZSA
PRI T [FIREOL T B 18X, AR 2 A 32 252 WUl
FUKA S HAERITE R, Rt TR0, AR K E
437 mm, HIEFHIDIRME LR T2, 47 5% (Caragana
korshinskii Kom.) 23 [ (1) 3= ZAE # SR , 3 A3 1 1)
HIEFERIE 1.

1 =S MHBRELBEXARBEEEEER

Table 1 Information of three hillslopes at Shemu, Ansai and Changwu of Loess Plateau.

e Kk m R AR X (K X)) T8 I Bz Y AR X (K Bl X)) FA P g v 2R IX (ALK s 48 X))
2341014 107°40'E, 35°12'N 109°19'E, 36°51'N 110°21'E, 38°41'N
154K (m) 1190 1271 1170
AR B K H (mm) 582 505 437
351801 BRI WRbIE+ i+
URTEX 0.06 0.04 0.02
2R E 0.09 0.06 0.05
H )45 7k 3% 0.30 0.25 0.16
K (m) 189 196 243
FER IR IR YOI R Frék

FE R ECR 35 35 40

1 B R G U B B (k) 0.5 0.6 0.1
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PR I T AR R 2014—2015 4F, 22 ZE Ik i I &
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Y2 BT AL (LAT-2000) 00 5 , 022 JE3 S —A A
KR MM I e 7 130 12 1 14
Wo ERPILRTTER, ERAIEHSLL 0.2 m
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FIH] Excel 2016, SPSS 22.0 %% 3 AU A

] 1 )2 = AR oK i o0 A RO HE A T 45 Ak 3R
245381, Pearson AHIE/HTAf R 138 5 /K 5 HEEZ 1
KRR Z B KR iz G 2448 7 58K o 1 25 ]
AR SRR, I 2y 22 eREOR 2 A AR K
25 [ AR S ahhy, 2B 22 REUA IR

N(h)
y@):zﬁbﬁ'[Z@”—Z(n+hﬂz 4)
K y(h) I 22 R 8UE ; h AHTEEEES s N(h)
(8RR h BIREARKIEL; Z(x) A Z(xi+h) 5350 2R x;
xith AN E (A TR O 28 RS e Be
2Ty AR PRS2 B W R A R
PRVEIUL A AR R AT e A A | 8 B A BROIRAR A,
PREL R IR I

0 h=0
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RS FE N 3a, AT AR V3 a, BRIR
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2 HBREHSN

2.1 BISFHABETEKSFIHHIREER

R AN 7] 1l 550 28 70 4 2 g 1y 39 5 i ) 38 %
K CV, 0~ 500 ecm A 3830 5 5H R 4 )2
HWARZE (0 ~40 cm), JEERJE (40 ~ 100 cm). WIE K
JZ (100 ~ 200 cm) FIAHXFE)Z (200 ~ 500 cm), Xf
N CV {HIEH 0 32.4% ~ 49.4%. 19.8% ~
28.4%. 10.3% ~ 17.8% F13.4% ~9.5%. FT LI 43

http://soils.issas.ac.cn



596 +

e 56 %

JEER, i I R SRR AN [R] R e K
S5 L SEVE R AR RRIE AN 2 TR, R L e AR
DX A T S K Ry, BV s X iz, M
KPR AR IX A S K A R A IR B KR R (1 1)
SE PR X VA BRI 0~ 40 cm )2, &K

B HEE] 0.176 cm’/cm® Fl 0.177cm’/em®, %X 35,
2 IS /K AR A E R XU, A o 22 RS 7 R 8K
(CV) ZM7E 0.04 cm’/em® F1 25% LA . & 7K B A
() = 2 R KUK PSS B XA 0 ~ 200 em )2, 7K
H7E 0.05 cm’/em’® i 47 o

R 2 ZSAMHARKIFETIRKSCER ST

Table 2  Statistical results of soil hydrological properties at three hillslopes

H SRS T X Bz FJZ R (cm) wmAME  mAME CFEHE EE 5 R H(%)
YR A AR X + 55 K (cm®/em®) 0~40 0.250 0.100 0.176 a 0.046 26.1
40 ~ 100 0.230 0.120 0.155b 0.036 23.2
100 ~ 200 0.190 0.130 0.150 ¢ 0.024 16.0
200 ~ 500 0.150 0.140 0.146 ¢ 0.019 13.0
WHL(%) 0~ 500 1.780 6.250 3.901 1.400 35.9
WL (%) 0~ 500 70.760 78.480 75.985 1.586 2.1
FhBL(%) 0~ 500 17.080  23.800  20.114 1.607 8.0
PR AR X B &k (em’/em®) 0~40 0.270 0.070 0.177 a 0.064 36.1
40 ~ 100 0.130 0.080 0.079 ¢ 0.011 13.9
100 ~ 200 0.120 0.090 0.079 ¢ 0.010 12.6
200 ~ 500 0.100 0.080 0.093 b 0.006 6.5
W7 (%) 0~ 500 10.040 5.900 7.531 1.003 133
WRL(%) 0~ 500 60.860 51.210 56.257 2.922 52
FRL(%) 0~ 500 42.670 30.590 36.212 3.542 9.8
AU 7K b 22 5 X +HEF K (em’/em?) 0~ 40 0.134 0.043 0.053 ¢ 0.010 18.8
40 ~ 100 0.151 0.034 0.051 ¢ 0.011 21.6
100 ~ 200 0.144 0.036 0.055b 0.010 18.1
200 ~ 500 0.163 0.049 0.069 a 0.011 15.9
WHL(%) 0~ 500 20.240 10.610 15.470 2.512 16.2
WRL(%) 0~ 500 50.260 29.710 39.738 5.286 13.3
B(%) 0~ 500 57.240 32.110 44.792 7.200 16.1

T RFVEHR/ING TR R R R — b 85 28 2 DA ] L J22 ] 4 5 K i 28 57 38 (P<0.05).
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8 T A ] B BB A AR X R K = b
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i) ) 398 5 7K o B R T B TOURIRE IS 5 IRl K i sg
Yol X 1 5 7K 3 A A — 2 ARk, (H G
4, Hir 200 ~ 500 cm 3 & K AR g A B
22 EXSFHEAFETEKSBETSTRE

=R

ARSCR MG ATAFFE 3 A b2 7 X 35 1
UG = 5w & iy IR T (BB PO DS N a7 e
FBORIEE 25575 R s R ] 4 2 1 K B AR
ey ZERR AL

3 A i 5 2 R X35 1 S () R R B 4 K R
(24 5 22 PR AL A AR R K2 25000 i an P 2 Fik 3
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Fig. 1 Changes of soil water content associated with sampling sites on three hillslopes
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Fig. 2 Optimal semivariograms of soil water content at various soil layers on three hillslopes
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Table 3 Optimal models of soil water content at various soil layers on three hillslopes

H SR X JZTREE (cm) AR SESFE (%) il HEAMHE B (m) e R
PR A AR X 0~40 RO 44 1.2 2.7 51.9 0.57
40 ~ 100 = 26 1.5 5.7 34.4 0.98
100 ~ 200 = 41 3.7 9.0 28.1 0.59
200 ~ 500 i 23 2.3 10.0 25.0 0.61
e VR AKX 0~40 5 100 0.6 0.6 84.0 0.02
40 ~ 100 BRAR 29 0.2 0.7 149.5 0.82
100 ~ 200 iy 50 0.5 1.0 24.5 0.23
200 ~ 500 =i 8 0.1 1.2 10.7 0.68
KU Ak i A2 i X 0~ 40 BRR 14 0.1 0.7 28.0 0.68
40 ~ 100 BRR 8 0.1 1.2 35.1 0.75
100 ~ 200 BRR 15 0.2 1.3 313 0.31
200 ~ 500 i 19 0.5 2.6 7.8 0.42

TEAN, HoAh 4 J2 5 S K S B B 5 A 2
FRIE, BRI 7 22 pRECE R n] XA TR AL
e 5 A AR X 3 TR 2 SR A AT, XU K e g At X
PRz, Pl iR X I AT A5 R 2 . UG A
— R I A K BRI TR S K E
fe A

FE G N BELAS S FS5 R 728 5 0 R, e s
WAEX Y HIE S KEMESEHES, AT 2.7 ~
10.0, FroF 1 8% DRI R sh 7K ok 52 6 DX 3% 1 398 3 7K o
FEGEMNAEAR, 76 1.0 247 [F—3m, FEGERH
TR BE S i ot s o S ERRBENLAR 5, LR/
FFEIGMEMIN, SRR XEEE K12 ~
3.7), HAFASSE E{EE/NO0.1 ~ 0.5), 23 8] 55
He ML A L, BIFREELAE 5 B T8
FUfE, R 3K 42 8] F ARG B B 2R AR,
53 3 ARG, SRR R AS ] A CME(<25%) .
pas ) [ A EME(25% ~ 75%) . 55 A (A @A S Tk

(>75%). AWF5Erhzs (a5 L L TARAE 50% LLT,
H A LABRZS (8] [ A S A 3 AR AR S e T - 48K 3¢
PR HLA 23 (8] A AR SC MR BB A DS, B s e, )
FUH 3K R AT A DG, B B VA AR X 3 T
40 ~ 100 cm )25, HAl SR X AR FRERYE 100 m
LAY .
23 EIGFARFETEKSEMEEREER
iz Ff] Pearson A G/ F o7 3 & /K & S e 2
Wi R 72 R AR G G R, SE A6 4 s . 3 s
IR DX Ik ] - 9 K R 5 A% 5 e TR ] A A DG G &R
ABRZES, FYRIE AR X Y 35K S 25 AN
P AT 3 IEAHOCOC R (P<0.01), SR mFRTE
BOA W E TS E R (P<0.01); i ¥4 88 X3 i 4
oK a5 R T RS R A R e R
(P<0.05), 5HABHF R R EMIEKR; KK pzg
i IXSB T A 48 K R ) 5 g b A A DG OG
Z(P<0.05).

F4 TEESKESZMERIEXLRE
Table 4 Correlation coefficients of soil water contents and its impact factors

Hi AR X TR EE (cm) FkL kL ki AE T K THI FR AR 2L TR e
YR A AR X 0~40 0.101 -0.335" 0.254" 0.307" —0.708" 0.5917
40 ~ 100 0.044 -0.218 0.135 0.535™ —0.789" 0.718"
100 ~ 200 0.100 -0.220 0.061 0.499™ -0.779" 0.691"
200 ~ 500 0.112 —-0.201 0.109 0.455™ ~0.698" 0.559"

LB AR X 0~40 0.189 03117 —0.150 0.136 -0.371" -0.243

40 ~ 100 -0.093 0.381" -0.288 -0.099 -0.353" 0.121

100 ~ 200 -0.056 0.223 —0.151 —0.091 -0.607" 0.319

200 ~ 500 -0.106 0.212 -0.15 —0.095 —0.647" 0.287
IR A b Rt X 0~ 40 0.413" 0.444™ -0.332" 0.003 -0.337" 0.438"

40 ~ 100 0.431" 0.480™ —-0.473" 0.482" -0.020 0.145

100 ~ 200 0.452" 0.398" -0.377" -0.049 —-0.126 0.300

200 ~ 500 0.482" 0.351" —-0.368" -0.109 -0.026 0.260

e A F R A MR P<0.05 1 P<0.01 /K-,
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FU TR, RN A, X FE RS S
Y, 3 TR 7 AR B, DA/ KRS R T,
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22, X FE L Fr YA AR DX R A A AN E A e
[Fi] — 38 TETAS [ 22 ) 3 £ (B 2 S A, X 1R + 2
TR - B K B 25 1) AR S A R PO R
G2 25 R BR B VAAX X 0 ~ 40 em )2
Hb, HoAth 4 J2 B K= Ry LA s ) FAHDCPE R 3.
B 38 TR ST R ) 398 K - ) A SR R A R
N TR) 355 T A - 9 5 K ) S R PR TR ] 3R R[]
AL RN - e AR SRR 25 A B BN A
Famiglietti %50"AHFIE 48 H 163k = BE 2 5 48K 43

PR AR ; Hawley 25P2V5E U2 B A¥ 4 )
R RKHISERAIVER; Canton SFPRGHEFE IR
UEWT T R A i 2 B R i s 5 Zha 11
Lin P RFFE R RSB T 8° s I, B IR
Xof e KR R R 2 KT RO R

4 £t

1) M5 ISR CV ERHRIEAE L, 0~ 500 cm
-89 AT LA 43 AR 2 (0 ~ 40 em) | (i ER)Z (40 ~
100 cm), WIGERZ(100 ~ 200 cm)FIAH e & )2
(200 ~ 500 cm).

2) 3 A HSH 2SR X AR I TS [ )2 )
KEZEFHKR, BIRARX &5 KE A RZERE
FEIR R A AR AL 5 17 AUk K Pk 32 A X 39 5 K D)
IEAFA R, R R AR Mk s BB VA AR X 5K
HRBHIREE S, PiZE Rk,

3) BREB IR XY 0 ~ 40 cm Al 100 ~
200 cm TJZEAh, HEETT 22 R BUS AL AL HAD + 2
IEE KA TR BN A AR 2 - 1 K
FEONBRIRAAY , RZE 35K R TR

4) 3 AR S MY | SRR B i R ) A A
KRRABRZES, MRS X m H S K 5%
R AR T R B BB A R (P<
0.01); Frbi ¥4 A% X 35 17 -+ 398 75 K 2 ) 25 85 K1
FUEBCE BB M5 R (P<0.05); UK Az 4 X 3%
7 A 38 S K ) 5 g b A A OGO R (P<
0.05).
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