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Abstract: The water resource has becoming limited in the Loess Plateau area, and rainfall is the only supply for
soil water. In order to study the process of groundwater recharging, regional observation was conducted on soil water of
a soil column at 10m depth in Mizhi experimental station. Infiltration depth and amount of groundwater feed were ana—
lyzed. The results showed that that by automatic monitoring, the moisture content of soil layers within 0.3 m changed
obviously eleven hours after a single precipitation reached 5.2 mm ( light rain) , while that below 0.3 m exhibited al-
most no changes. When a single precipitation was 15. 8 mm ( moderate rain) , within four days, the resulting depth
could be up to 0.6 m. When a single precipitation was 33.6 mm ( heavy rain) , the moisture content at 1.2 m soil layer
changed obviously and that at 1.4 m became slightly increased in eight days. Water cycle was mainly conducted over 0.
8 m of the evaporation zone where soil moisture became evaporated easily. With the increase of soil depth below 0.8 m,
variations of moisture content were small and the amplitude level gradually went decreased. Due to influences from mul—
tiple factors, the durations of infiltration varied. During the observation period, soil moisture recharging by cover treat—
ment showed that the resulting effects were in the order of the follows: plastic mulching > gravel > branch > bareland.
The recharging under each treatment had a linear correlation with rainfall amount. The recharging reached maximum
with plastic mulching.

Keywords: rainfall; soil water; infiltration; recharge; mulch
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Fig.1  Arrangement of soil moisture sensors
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Fig.2  Soil moisture levels measured by two methods
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Fig.3 Variations in soil moisture under the typical rainfall
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Table 1 Soil moisture recharging under each treatment

H( M =d) Date [%MifE Rainfall 4 Bare land A F Pebble A% Branch M Membrane
05 -22—06 - 09 11.8 5.4 6.0 3.1 -1.3
06 - 09—07 -23 156. 8 33.0 68.7 57.7 116.2
07 -23—08 - 13 41.4 15.6 28.7 16.8 35.2
08 - 13—09 - 03 42.6 13.9 20.6 19.8 37.4
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Table 2  Fitting relationships of different treatments

240 it aF A TR
Index Bare land Pebble Branch Membrane
a 0.177 0.412 0.363 0.696
b 5.742 4.933 1.394 7.060
R? 0.967 0.970 0.990 0.999
34 e

1) WBEF T, A [ B A B A A .
HITCRE ™ 25 F T L BT R 5.2 mm( /NFR) B, H
REDER)Z 0.2 m 2 NKFIZED, DT RZ
Wel; R EE o 15. 8 mm( W) B, R R S — B A ]
WABREIRF] T 0.6 m; [ K 33.6 mm( K
FI) B, 52 M PR IE T35 1. 2 ms FlE R B B9 35, +
PRI 53 ARV o

2) 80 em PN )2 11K 5 FE W & 2 EAH
KR, ZHBF AR .+ K409 2 5 ik H
A P ) R R B RT RE SR A K Y B[R] B
TRBE 38, #25 A sl 557 5 22 4 9 U 1000 1) 285 ol A
BUWEIRE T 2.2 m.

3) HALFERENW E S ANS B B LR, H R
FIF 7K 3 D 265 32 686 TR 2 5% 1) e R, 00 T 441 ik s 2
i A B R 187.5 mm, FERIAIFHHRINF] T 74.2% ,
B Ab P K oA s BRI W > A > B
> BRHbIX —HAE
4 3 e

AHIF ST IR 7R B A 1 B R AR A A K 50
W A5 25 45 3 iz e i A1 R 7R BF A B AR IR R
Z TR, AR RS B LA N AR T A,
AESC R FR 5 Y A 35 R A . ARHER
MR TEREHLEX HET 2R ENHE S HEARS

TR 8 5L, AH L s [R] A0 0T 22 2 AU L6 4 B
SELL AR S H SRR . BIREWNE S RRA
B K it I [a] 52 22 KL 3R 19 52 ), AS Y g 4l 1
AFXT N7 o R BPR I  [] B B R 4 ) R A
B R T B T, A S0 100 A2 BB BAR [ R 1 5 A B TR
JEE RN TR ], SEBRTE F AR 558 B 2 A A A 2
LM A IS, 3K L0 T B R A U 5 43 B A ]
I AemIew . WA, FEEE R EE
oK ER R ERESKER. — % E L%
R, B K R RS OK SRR R,
— T RS KR KB R R A K
A KN KL T R & S K RE KR
8, NS TR BE B Z B M7 I o AR PN T8 Vi) 22 T 1) 22
Ab, HR 2 I A RS K 0 SR T itk AT AT
DL 5 % AN [R) )22 380K 43 3 A8 43, SR i e - g
KGANBIRE . ANBIE— 13 20 KR 5w i +F
SRR %A B B ) AN A3 37 [ T A A s ) T
HiR 2552 B35 0 B A TC I S B T 4 RV 3R 52 il o
B/ INH R T R TR S B L UM IS P B 28 A R T HE >
e T RE 37 B0 [l A R R AR SO B 17 2 H
2 /NI R AT, B SR R 22 I 1%, 28 & iR/,
AT RN W7 AN 4, 5K 2 ) 25 H B S AR 45
214t B AR TR R AR, — L T R e K 0 2 2
M) 257 — B (R R B R 22 8, AW b 45 TR )=
5. K IR Bk B A RS P, o R
I3 BC AT RS B B I R o R o R 2 B T R
A T — YRR TR T 7 A R T A 5 R T R T S
L — VR A B TR, A 0 i B 5 L 1 )2 - K A
T, Bt B TE) 0 HE RS L B A I Vi 5 R e A — i
BRARSE TR, INLFR A A 2 1K . TR TR
JE 30, 7K Sz B/ L 10 A HE 1 R T el s L 1
IR

( T#% 231 W)



$2 4

KGNS BTG T A T T Sk X K e A — R A i R B R R 231

4) =FPE SR AR K A B A fE K
Y HCEAR G DB /N, AH S 7 18] F540 A7 PR
BRI HLBERE T Sk It 2 i 38 & Wi n , i 15 ]
PRI AT i B R, 7K 53 PO AT s R DI K
SN [E R BE A/, HL R — {7 B A 1 398 K i A
IMEREAR T 4% ~ 7% , B 5% Sk 03 ) + 498 5 K
T R FE RO, S 2 T R RN o 5 I
HNGRAE 138 T K AR RS A T RGO, HNR i AR
K HE53 A0 5 & /K B S LA N -

2 £ X
(L] XUT e SR T 4 F ek Ay o A i ko (7). +

B K A BIFSY , 2006 ,24( 4) - 42-45.

(2] XU, AR, T B, S AT 70 e % i T 1 I T A RRAE

AR [J]. TR X A 5Y , 2010 ,28( 4) :30-34.

(3] BEBFARLE B L H AR HE K 4315 R HL AR

[13]

B PUALAMABHEL R ,2008: 1547.
SR, T30, T, 5. fIRAS LK sh S
WE5E 1] KFI%:41,2000,31( 6) : 39-44.
Nakayama F S, Bucks D. Trickle irrigation for cropproduction-de—
sign, operation and management [M]. Elsevier Science Publish—
ers. B. V., 1986:19,68,108.
Meshkat M, Warner R C, Workman S R. Evaporation reduction
potential in an undisturbed soil irrigated with surface drip and sand
tube irrigation [J]. Trans of the ASAE, 2000,43( 1) : 79-86.
Michael A B, Bruce G S, David G B. Soil pits as a simple design
aid for subsurface drip irrigation systems [J]. Irrig Sci,2003,22:
135441.
Gardner W R, Mayhugh M S. Solution and tests of the diffusion e—
quation for the more meat of water in soil [J]. Soil Sci Soc Amer—
proc,1958,22: 197201.
[7) LN S NN R S ) kS S EA R L S T
fiE [J]. B4l #3% ,2013 ,44( 2) : 270274.

IRBEFTE (1] . K 8352247, 2009 ,23( 3) : 213216. (5] 2% %, akak W, FREIIHE , 2. o 90t 20 MR i AN () % 2 o v

(4] XIBEdE RN, T RAR. HESME T LK MBS R BF 52 SRS ERAE B R (1] VLR B2 2013 ,41(8) - 171~
[J1. AKF %4 ,1990,21( 1) : 11-21. 174.

[5] Brant A, Bresler E, Diner N, et al. Infiltration from a trickle [16] k&M, ZE 2,28 g, %5 s T HE S sk i ) £ e
source: 1. mathematical models [J]. Soil Sci Soc Am Proc, 1971, K AB SRR (V] 5 X A 5T, 2014,32( 4) :
35:675-683. 5358,

(6] Z=WIRE, HEGI L PMEIE. oS UR TR E T Sk O i 5 R R G R A 9T (7] SRR A R RHOK B B A ST (D], B8 K5 B
(1. gl TFE2441%,2006 ,22( 4) : 3235, T A% ,2013: 1144,

(7] EilYE WREAME T KB BRI 5T (D], Hu: 7 [18] BK:ENI,Z= %%, Denny Walther, 25, 3% Bt i 4% 5 K it
bR MR k2% ,2010. WA SR 2 e 4 G L 5T (D). G b A 9 24 4, 2012, 32

(8] JSFE#F. WHHE ST T LHOK S NS BRI 5 [D]. 47 (12) :2506-2511.

(L35 223 W)

Bt 2 % Ak AR AR K 5 R S K B 3k 09 T AE NSRRI (] . o K+ R, 2009,7(2) : 16.

AT Aoy ok BR A 35 K R 0 B A K2 0T B AR TAE 9] ?:”Jﬂﬁffr,%?iﬂiﬁﬂ,@ﬁ. Rl 45 11 7T R T A 1B R 0 A 9

_ .. J1. HbER2A4R ,2008 ,29( 4) : 510516.
IR R ) il [10] Rk R, B4 LA AB R ER IR oT [J]. K 4%
Hp24f,2010,24( 4) : 82-85.

£ % Xk (1] R4 WISy B 3 4. 3 B XOR IS T4 A B 1

(1) i, B2, -85 L MK AR BF 2 (M L B2 A AEREZE L] KA, 2010, (12) :36-40,73.

*t,2000: 266-287. (12] skwse. 20 M, 22 sk, 2+ PR T A S ML A9 3037 W Ul 4

(2] BRbHS BSWI%E, T FObR. 2t X B MK 452 3 %% f pL B 78 [J]. KR4, 2014.45(6) :728-734.

WFSERER (] ARl E I 2003 ,14( 4) : 413420. (13] 2= #, 2, FRPE, & 8% Pk T B M a8 P70 b

(3] 2%, BROZE. IR TR 22 5 VK W T 4% 96 - 3 1 - JE (3] A 017%.2013,34(5) : 13314339
HKAF AR (1] B AR 45227, 2008 ,19( 7) : 15114516. (14] HERX, B2 &5 HRABEREMLIRA RN T

[4] sk, SR SRR AR RO (1) 0P, HREE L] Al TR, 2007,23(1) - 15,

1986 ,23( 4) : 299-305. (15] T, 2=t Hded £ XA TAR K4 sh A i e i

(5] XA B KUAELBE, . AT AT LR i %922 F b AU SR, 1995,15(2) - 178484,

KA [T]. el TFE2#9R ,2012,28( 13) : 113420. (16] B Wk, AR R, 22 T 1. 8 b RO 6 5 TR0 R 4 b o X ds 7k

[6] STt BBIZE. T 5L\ TR+ A I B AT (1] + TEERAGEE L)) o34, 2001,56( 1) - 742,

HESEHE 2009 .46/ 5) : 953958, [17] Aty 8 -k 2 B ML K OB SRS i 5 (1), 1

(7] B B T SbR. A AKX R T A K PRBLIRAAH 2001, 16(5) :427-432.

(18]  MXIFle, ek, 22 B, % KRJFEIXFEMABEAE [J].

HEK AP A 520 1] 0l TAR4R ,2006,22( 1) : 4447,

(8] X ¥, AR, B 7. LI AR A K SR B R SR E X A 8

IK AR ,2012,10( 4) - 37-44.



