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FHEELRERIRR. ERERESERR7-~8
AGaEE, RAS/) RKEWREIRKY 24 h, B
- BBk ARABRE BRI K 40 min, ERE
EFENEMEERABSREITTHEN, EH
HEBTHE,
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BERR &M, RN 7° FHA 26° BER
2 Fhi i R BHAER W 20 a L E AR R R HURTE
Am(THREEDRIKRIX, ARIERER
BHHSmx 1 m, B MAHN E90°, PR AHEBEE
HT0% ~80% ., MERTRBE S &, 450 46.55.62,
73 mm 1 85 mm, B TH SN KR E, BEFERFA 62
mm 1 85 mm FREEEIKE.
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Fig.1 Vertical variation characteristics of soil
moisture under different treatments
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ELPEFEEXD 291.2~357.7 mm MHERT,
ARALBEIFX LRI ERHBERAE 1), 0~
Wem+EFETRFHAL SR - FAHERMY
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Table 1 Vertical moisture characteristics of soil layers under diffevent treatments

B FIR () AN LRRE(m) TRAR(R) BEE(R) RIRM(%) RR 94
Total rainfall T Soil depk Soil water Standard ‘ariation of
content deviation coefficient activity
0-10 3.81 24.1 EIK Active
319.8 R Grass land 10~70 15.7-17.5 0.90~1.30 5.4~7.4 ¥ E S Relatively steady
70 - 100 15.6~16.9 1.30~2.69 8.4~17.2 W &K Sub-active
301.1 A Cwt grass land 0-100 18.1~19.3 0.55~1.16 2.5-6.2 X8 E Relatively steady
0~10 2.14 12.4 1% BK Active
291.2 BB M Plowed land
e 10~ 100 17.2~20.6  0.47~1.08  2.5-5.4  HXBIT Relatively steady
0-~10 2.68 13.9 K Active
336.8 MK Shrub land 10~ 70 19.5~19.6 0.96 ~1.41 4.2-7.1 HAXHEE Relatively steady
76 - 100 19.4~18.5 1.53~2.54 2.0~ 13.7 WL Sub-active
357.7 X% % A M Cut shrub land 0~ 100 19.5-21.9 0.44-2.21 1.7-10.0 KIS EE Relatively steady
0~10 20.9 3.03 13.6 K Acti
329.4  MHMAE Plowed shrub land IR Active
10 ~ 100 20.1~23.4 0.95~1.83 4.2-8.3 3B E Relatively steady

3.3 MERYIMASBEELHER
R2ABE PARRTRAGETARLE TR
THRADNEEDEHRE, TR, EHFERFARASF
F.1BANEREAPHELEEEHRERRAN
“K,/D KBS EREREANFR(RER) .
HMRE FEBROKIEK). ZHMEWERY 46.55.62.73
i F8S mm B, 0~ 100 em TEEF LT RTHKS
BRIEKN 18.3% ~ 19.7%,17.7% ~ 19.6% .

18.2% ~20.0%17.7% ~20.5% %1 19.0% ~20.8%
BERFTERIEN .0~ 100 em T B LBADERREE
MK ERSRER. BFEED 62 mm B,0~
20.60 ~ 100 cm 1 B £ /K 53 i 1 BK %5 4% b§ B IK0E
KEE, EHREMNEL; YREFEEMF 85 mm 6,4
MEEREER AL, A 20 ~60 cm % /MBI 20 ~ 30
em, IRIEERETE, A 60~ 100 cm ¥ KX B} 30 ~ 100
om; BT, BT MBE AN BB T REE,
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Table 2 Vertical moisture characteristics of soil layers under different rainfall
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Designed Actual iﬂ%fg Average soil Sandard ggvggé(%) iff?
rainfall rainfall ( e)plh water content deviation Am::i::t Acﬁ:i
(mm) (mm) om (%) (%) ooeff &
0~20 18.3-19.4 1.81~4.52 9.3~24.9 fEBK Active
46 43.3~51.0 20~70 18.9~19.5 0.91~1.57 3.8~8.4 X B E Relatively steady
70 ~ 100 18.4~19.7 2.11~3.32 11.3~18.1 K Active
0~20 13.1~19.6 2.31~3.20 12.3-15.3 B Active
ss 48.8-63.3 20- 70 19.0~19.3 1.36~1.60 6.7~8.7 H#H 8 F Relatively steady
70 ~ 100 17.7~19.3 2.52~3.33 13.4~18.7 FERK Active
0~20 18.2~19.9 1.85~2.13 9.8-11.7 WK Sub-active
62 57.3~7.1 20~ 60 19.4~20.0 0.73~1.62 2.3~5.7 X Relatively steady
60 - 100 18.8~19.6 2.16~2.61 8.2~13.3 WHEEK Sub-active
0-20 17.7~18.0 1.62~2.20 9.3-12.2 KIEK Sub-active
3 69.4~86.0 20~ 50 19.1-19.6 0.75~1.63 3.9~5.4 HIX B Z Relatively steady
50 ~ 100 19.0~20.5 1.58~3.03 8.4-14.6 WK Sub-active
0-20 19.0~20.7 1.45~2.03 7.3~10.1 WK Sub-active
8S 76.4~92.1 20~ 30 20.2 1.35 6.4 HIXT L2 Relatively steady
30~ 100 19.6~20.8 1.35~2.50 9.4~12.9 W &K Sub-active

EMEN-EY 3 EWENALH LR Ry EERE SR, SBKE Nk, A R
(0-90 em) K5 (BRI AR )HZEARRHRE BEEEMK KIEREET. FABSRS52H



12 FRER RV HFH

0%

—EER THEH TERKERY S L HER £
WANER(FRESKBSEREKR) SR &
HEER ARESAHBHE—EHRE, B2, 1HKD
HEBECSHEFREXREN, FEHERETI
WA TR R, T W EAK S EHG
F~H ANTREL B K.
3.4 WEXNTRAKGZEZELETEW

B 2(a) M A 2(b) h A FI3EUE A F b B 1E M
B4 73 mm B () £ 0K P EARE o

L1k 5 Soil moisture(%)

5 HY 15 25

10 }
2t
30 ¢
sl
50 |

70 b
s |
90 |
100 L

+ B % R Soil depth(cm)
o
o

(2)7" 2 3% Gentle slope

+ 8K 53 Soil moisture(%)
5 10 15 20 28
] T T T Y

& B2 ¥R BE Soil depth(em)

(b)25° B 3% Steep slope
—a— B Grass land =— ik 4 Shrub land
—— X ¥ 2 Ky Cur grass land —@— i &) # A # Cut shrub land
—O— M} 2 H Plowed grass land —— 8B # 4 #: Plowed shrub land

H: FEREFRALEAR LMK ELRE
Fig.2 Vanation characteristics of eoil maisture

urder different slopes and treatments

ERARABFAT 2MEFLEKITAER
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0~100 cm,7° P HFKEH 26° B8 3.4% ;A
HWEO~30 em.30~10 e, HEHEETNE
2.7% . 11.4% ; | B B # FE 0 ~ 20,20 ~ 100 cm AT &
HEESH® 0.9%.4.8% ; X% M A3 0~50.50
~100 em BIHF L5 H 29 0.8% .4. 1% ; T B9
BB EAMEO-100 on, 7 HEHE KR

W26 B H03% : EEEENERERNB, B |
2AD)PXIHZEH 50~ 100 cm TEK TS EANT
B TRRER RARERE ABEEA.

MM R, R LA s SRR
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RV N T B T % Bk W B R ES
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B MEMmMER/MOBE, FFXHENSEE
HESTHETILEAFRAR,

4 %

) SKRERERFLEIAT 0~ 100 em -3
KABAERELR, T RASBEKRERRS
HERREKR) HMBZ BRKER) ZE K.
SEERA EEH AEERRKEZEG~ 10 cm) M
ER(0~70 con) MK FEBK R (70 ~ 100 cm) ; M B &b
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NHNTFEHEERMATTH LRI ERYE
SHE.BYUKAE MR B R BRE, KB EKS
BFHESHETRAK V. AARAKLHEE O~ 100
em SFER AR DFEKE GHEXT 1.4% . %
BERKTF 129 KEKE . FHEL£1.4% ~0.9%,
TREH 2% ~8%; M BEEE. REEDT
0.9% BREJNT8%.

4) FAEaEFRATESaAKERE, HXNH
b MatlAM > IR AR > EAM > BSg
o> N E B> Ei BB SR, R R
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5) BEAMTHERARTAE KENKH
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Spatial variation of soil moisture on the grass and shrub land under
multiple rainfall’s supplement in Loess hilly area
ZHAO Peng-yu', XU Xue-xuan®

(1. Department of Geography , Xinzhou Teachers University , Xinzhou, Shanxi 034000, China;
2. Institute of Soil and Water Conservation , Chinese Academy of Sciences and Ministry of Water R . Yangling, Sh [ 712100, Chira)

Abstract: Based on the observation data of soil moisture under 42 simulated rainfalls in Yangou watershed of the
Locss hilly area, responses of soil moisture to the simulated rainfalls on grass land and shrub land under two slopes with
different management methods (undisturbed, cutting, plowing) were studied. The results were as follows: Under five
supplementary minfalls, according 1o the standard deviation and variation coefficient of soil moisture, the effect of land
management on soil moisture in the 0 ~ 100 cm soil layers showed that: the soil moisture in undisturbed grassbush land
could be divided into active layer, relatively steady layer and sub-active layer; the whole soil profile of cutting land was
a relatively steady layer; plowed land was divided into active layer and relatively steady layer. Under a single rainfall,
the active and relatively steady layers would become thinner gradually or disappear with the increase of precipitation,
while the sub-active layer increased, changes of the moisture content in the whole soil profile tended to be uniform. It
was suggested that more sensitive descrimination sandards which were standard deviation and variation coefficient should
be used to divide the soil layer according to moisture variability under high intensity supplementary rainfall : active layer,
standard deviation > 1.4% , variation coefficient > 12% ; sub-aclive layer, 1.4% > standard deviation >0.9% , 12%
> variation coefficient > 8% ; relatively steady layer, standard deviation < 0.9% , variation coefficient < 8% . Soil mois-
ture increased with the decreasing of slope. Slope had a more siganificant effect on soil moisture in undisturbed land and
cutting land compared to plowed land, and the eflect of slope on soil moisiure in 50 ~ 100 em soil layer was more siganifi-
cant than that in Q ~ 50 cm soil layer. In conclusion, soil maisture in depth of  ~ 100 cm gradually increased after a sin-
gle rainfall, and soil moisture of the profile became gradually stable. Land management as well as slope had siganificant
effects on both the change intensity of soil moisture and changes of that in different soil depth.

Keywords: Loess hilly area; soil moisture; spatial variation; grass land and shrub land



