B 5 K LR R Vol. 30 No. 5
2016 4= 10 H Journal of Soil and Water Conservation Oct. ,2016

ANEWLEEMHRATIHRLTEKSZEZRERN
PEmBEEXEESINEER

WoF AT IR AER K AR B W R, AR E
1. AL E MO K 22K PR32 BE - JE 5T 10008352, H B Ml BE 22 0F 53 g 25 M A2 S 30 58 5 04 9 I 98 9T
HE Z A R R AR A S 4 T S S 86 2, dE BT 100091 ;3. g Aol BR 5 K2 ek B, 7 410004)

T T I bR I T R A T 5 A R R R R R e T A ARCHR, - K 43 A R) SR B M AR AL
A AT BN BN A /NG ERE T 2 > 35 a AR AL P AL ML B B T CR P 3 A RIS B L 4 = [H) B
RGBT 00 /N S B R T TR L 45 A T 2 3 1T AR AE R AR 2R BRORE 95 L I s TS T L A5 RE T I R 2
(0—20 cm) FIF. 3 (20—40 cm) 57K 43 5 i T B 46 450 AR V5 0 J2 58 L 0k 03 O 8 O i 0 — AR
HIRE B R G MG 25 5 W GE T T 2% 07 1 . A0 B T W i TS 387K 4323 A1 A8 SRR AE ; B FH Pearson AH 3¢ 43 #7
2430 T R T S S T K Ay 5 R R IR 198 06 R 5 4 Kriging (B AT B T S5 56 B 1T R TR TS 19
FHOK YA AR, 5 R R AR R R 2 AN B 3R 2 RN AR HOK S S AR B S A A
AH G, R B BEPCIR A A A R . AL S TETRR AT 2R 2 HEK A 0 He 3k L 43 ik 0. 20 0. 16, A R A
1925 8] [ A G TR 2 M ER L LB 35 0 0. 50, BAT h 8 i 25 18] 1 AH G R )2 LK 43 28 #4300 R 27.6 m
M 23.7 m, WHKJE IS FE N 54.9 m H186.0 m, 25 H A LA E TR AWEE AN, BFE AB
T 1 F )2 K BB 2 ) 0,13 F100. 11, WRJZ M EE L K 0. 28 F1 0. 205 3% 2 H 4k 4 A5 2
AR 177 m AN 17,3 m, B AR JE IR A3 AR FE Sy 31,4 m Fl 42, 6 m, =5 H] B AR SC MR AE Y Y5 L B /N
Pearsontf 4T 22 91, A B 1T + 38 7K 43 1) 4 18] A% Ak 7E W A1 3 22 32 0 o508 JF R 1Y) B B8 R0 BB (9 5 o), T S
W0 = T A2 AR S b O I TE R ORGP R R RS . fR IR T DL R 11 mm BREK A 2 AT K 4
14 25 18] S5 J0 1 39 o L 2 () 1 R OGP 0 3 o L A MR S22 ARG 5 0 J2 0T ) AR AN T ) TR TR S - HEOK 4y
23 A S B M R E R A

SR ARALVE R R HOK G MY SRR B

hESES:S162.7 X EARIRAD A X EHS:1009-2242(2016)05-0197-08

DOI: 10. 13870/]j. cnki. stbexb. 2016. 05. 033

Variation and Main Influencing Factors of Spatial
Heterogeneity of Soil Moisture of Larix principis-rup prechtii

Plantation Before and After Raining in Liupan Mountains of Ningxia, China
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Abstract: Two typical slopes of 35-year-old Larix principis-rupprechtii plantation (southeast slope A and
south slope B) were chosen to be studied in order to elucidate the spatial characteristics of soil moisture under
the influence of rainfall and vegetation factors such as canopy leaf area index and litter layer thickness in for-
est land. Following the principles and methodology of spatial pattern analysis in geostatistics, and took the
characteristics of the selected slopes into consideration, the linear sampling method were chosen to measure
the moisture of surface (0—20 cm) and subsurface (20—40cm) soil, canopy leafl area index. litter layer
thickness, slope degree and distance from the nearest tree trunk. The spatial variation characteristics of soil

moisture before and after raining were analyzed combining with classical statistics and geostatistics methods,

I #5 H#8:2016-03-23

FEH A EE HRBHERE S H (41390461,41230852,41471029)

FE—1EF XF 991, B LA TN FFRMA B KK EREEIFS . E-mail: liuyu@bjfu. edu. cn
BEEE A (1962—) , 5 W+, #d%, TEAF ML AES THRIFS . E-mail:jianbinguo@bjfu. edu. cn



198 KO aE R %30 %

the relationship between soil moisture and the main environmental factors before and after raining were ana-
lyzed using the Pearson correlation analysis, the spatial distribution of soil moisture before and after raining
on the slopes was obtained by Kriging interpolation. Result indicated that there was significant spatial auto-
correlation of soil moisture of surface and subsurface layer on both selected slopes. In addition, the soil mois-
ture presented an obvious patchy distribution pattern. Before raining, structural ratio of surface soil water
content were 0. 20 and 0. 16 respectively on slope A and B, indicated that soil moisture of surface layer had a
strong level of spatial autocorrelation selected slopes. Meanwhile, the structural ratio of subsurface soil wa-
ter content was 0. 50 on both slope, soil moisture of subsurface layer indicated medium level of spatial auto-
correlation on both chosen slopes. The range of the autocorrelation functions of surface soil moisture on slope
A and B was from 27. 6 m to 23. 7 m, and the range of subsurface soil moisture was from 54. 9 m to 186.0 m
respectively, manifested that spatial autocorrelation of the soil moisture existed in a large range. After rai-
ning, the structural ratio of surface soil water content were 0. 13 and 0. 11 on slope A and B, the ratio of sub-
surface were 0. 28 and 0. 20 respectively, the range of the autocorrelation functions of surface soil moisture
was from 17.7 m to 17. 3 m, and the range of subsurface was from 31. 4 m to 42. 6 m respectively. Those re-
sults indicated a shrinking trend of the range of spatial autocorrelation after rainfall. Pearson correlation a-
nalysis revealed that before rainfall, the distance from the nearest tree trunk and litter layer thickness made
the main impact factors of the spatial variation of soil moisture on slope A. However, canopy leaf area index
and litter layer thickness became more significant variables after raining. So, this precipitation process (11
mm of rainfall amounts) increased the spatial heterogeneity and autocorrelation of soil moisture, in addition,
the interception and redistribution of rainfall caused by the tree canopy and litter layers was the main reason
of the increase of the soil moisture spatial heterogeneity in the study area.

Keywords: Larix principis-rup prechtii ; soil moisture; geostatistics; spatial heterogeneity; rainfall
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T 133 E >23.80 Z 133 E >22.66 Z 133 = >30.80 Z 133 e >28.82
K i =1 >2330 K B >2231 & = >2970 X [ >28.05
! ] >22.80 1 >21.96 [ >28.60 o >27.29
& . 0 >2230 & — >21.60 ® ] >27.50 ® T >26.53
1 >21.80 1 >21.25 1 >26.40 1 >25.77
67 ] >21.20 67 1 >20.90 67 1 >25.30 67 1 >25.00
i 1 >20.70 1 >20.55 1 >24.20 T >24.24
1 >20.20 ] >2020 ] >23.10 ] >23.48
. 1 >19.70 1 >19.84 1 >22.00 1 >22.72
1 >19.20 1 >19.49 1 >20.90 1 >21.95
1 >18.70 0 1 >19.14 0 1 >19.80 0 1 >21.19
0 I —B—40 I—B—20 I—B—40
LK E/ % 200 T HESKE/ % 200 B 1 TESKE/ %
. >30.76 . >30.69 - . >33.88
. >29.14 . >29.73 | . >32.21
e >27.51 . >28.77 — e >30.54
0 >25.89 g S >2781 g — [ >28.88
e >24.27 Z 133 = >26.85 2 133 | B >27.21
B >22.65 & =1 >25.89 &  — [ >25.54
1 >21.03 ] >24.93 | — ] >23.87
0/ >19.40 & O >23.96 & — 1 >22.20
1 >17.78 1 >23.00 — 1 >20.53
1 >16.16 67 1 >22.04 67 — ] >18.86
1 >14.54 1 >21.08 —J] 1 >17.19
1 >12.92 ] >20.12 —J ] >15.53
1 >11.29 1 >19.16 — 1 >13.86
C_1 >9.67 1 >1820 - 1 >12.19
1 >8.05 0 1 >17.24 0 — 1 >10.52
B4 ME(DFEEN)LERE(A)MLIRE(B)LEASHNZESTH (0 m b AHHEK)
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