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Effects of water temperature on soil water infiltration
characteristics under drip irrigation

LIU Lihua, FEI Liangjun™ , ZHU Hongyan

(Institute of Water Resources and Hydro—electric Engineering, Xi'an University of Technology, Xi‘an,Shaanxi 710048, China)

Abstract: In order to determine the effect of different water temperature on soil water infiltration cha-
racteristics of drip irrigation, the research about Xi‘an silty loam water infiltration was carried out by
drip irrigation experiment at the water temperature of 4, 20, 30 and 40 °C. The results show that: The
migration distance of the wetting front increases with the infiltration time. At the same infiltration time,
with the water temperature rising, the migration distance of the wetting front and dripper discharge will
increase. The model of horizontal (vertical) migration distance of the wetting front, the infiltration time
and water temperature are established under the condition of drip irrigation water infiltration at different
water temperatures, its correlation coefficient is greater than 0. 97. The average moisture content of the
wetted body is closely related to the infiltration water temperature and time. The higher the infiltration
water temperature, the smaller the average water content of the soil. The isoline map of soil moisture

content in the wetted body are closer to the drip distance from near to far and from the sparse to the

WimBEER: 2017-03-09; {&E HER: 2017-05-15; WM& HhREFE : 2019-01-02
P48 H Rttt hitp ; //kns.cnki.net/kems/ detail /32.1814.TH.20190102.1028.026. html
EE&WA: BEKA AR 4 REIE (51479161, 51279157) 5 #i 3@ K R BT H (104 - 435016059 ) 5 o 1] 18+ Ji5 Jk 4 %8 B 0T H
(2015M582763XB)
FE—EER N XIFIE(1992—) , 5, Bl S5 A L5 A (1131400502@ qq.com) |, 3 B F 157K i LG 5 5 RBF5T.
BSEER N BRZ(1963—) , T3 BEpUiE B, #8219 14 50 (feiliangjun2008 @ 163. com ) , 32 B A 75 7K ¥ WK A A Ml 7K ¢ U5 A1
W



XFEE,F ORI EE T IRAKD NSRRI

dense distribution. With the infiltration of water temperature continues to rise, infiltration into the

same depth of time gradually reduces and has a greater impact on soil temperature. The change of soil

layer temperature in the depth range of 15 cm below soil surface is more prominent within 400 mi-

nutes of infiltration time. The conclusion provides the reference for further studies of drip irrigation

technology.

Key words: water temperature ;drip irrigation ;infiltration characteristics;soil layer temperature ;

migration distance of the wetting front
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Fig.1 Schematic diagram of experimental set-up

2 HBRS5HH

2.1 REEEBESH
2.1.1 RIEARTEIRSHT

& 2 S AT KRR 30 °C B (%) PG 22 40 438 4 Ji v
B B P 0 A ) TRDULIN 45 5. AT LA H < A [
FURSEAET VU2 A 1 L HE B P A5 1 44
TEARAT AL A 2Bk A 72 A B H, oh 3 3k BT =
A BRI 1 R B K - 1s B AR BN
KVPiZBE F, KTELSBIER F.HME A B
V) A ZE A, A S 1 A AN T 4 R, N Vi 4 T L RIOK
Vi B BB Y 25 (B W N TR K7 1 is 7%
(7K 53 FE 252 3 4 HERL B g W VE T, T A TR Y
132 2 i 7K 43 AN AN 37 31 4 38 5L Jo W g e B 5
YER, i 32 20 5 ) 309 4E F RO 3 1 1) 1) 1R 1)
PR S LU AT T i) 0 30 T A A 0 PR, AR
i — g RS W R s R HE B K Tk Fas
RS, HARF I . A% 3 min B, JRIE 4R HiZ B
BRI/ N AR ZE I, WA M 22 3.1 em; AR
180 min B, WiVl FLE R E B8 SR Bk e B
PR B2 0.9 em; 7EAE 240 min LS i
B His IR B K T /K ie iR .

AR, KPR > 428 1) S R AE T A 2 1 1A
A7 B s AL R S T = A M AR SR 1T
IR 1—=5 em Ju B, 7KF- 1 58 2 7% 5 B9 L m
AN & TR Seags ALER-yrg DU IE 1B TR R SIS

FEACE BB E , T H T LA 52 bRy 1% P g >k
A PR B . DA, S T8 T 3 B it 5 K R
AT (1 7K R A B B B R A A A R A Y
I KRR KRN 4,20,40 C YK A B IR
45R5 30 CHYK I A LR IR AR
HAB T 5 i LA — 2L

F/em ——1 min
28 24 20 16 12 8 4 — 3min

0
%4 5 min
8 —— 10 min
12 g ——30 min

16 EN 60 min

20 ——120 min

24 ——240 min

28 360 min
— Hrfi24 h

B2 30 CAKAR AT R (T
Fig.2 Wetted body profile with 30 °C water infiltration

2.1.2 K-FBEAS TG

IR 4 B8 B B T LA S B o T8k TR
T Sk A B4 BEAR I, DRI 78 T 38 25 10 T SR K
T xof 7K V-1 A R I 1 M) AR A S T X
35, K 4 RS [ AU T B 10 T A4 A 38
POKFRIEBE R EE B F, B[] ¢ A28 1 id e
T 3.

25
20
*
g15
gk
10
| =20°C
54 A30°C
40°C
0 100 200 300 400
t/min
(a) F B A% 4k
25
20 "
&
g15
QV.
=10 04
=20°C
5 A30°C
40 C
0 1 2 3 4 5
t*%/min
(b) F BHIN 025754y,

B3 ARREDKIRAGS NG Kz 2 i s A i
Fig.3 Horizontal distance of wetted front for different
waler temperatures

il 3a AT RAZ BE - B A B IR Y IE 1, A8
KRG, 108 B K - 12 B R i, (53
F1%) TR J3E 3 T DK 2 5 A A [ B5F T P 2K T v, 7K PR
{8 ¢ 1 B BB A TR HE TR, 7K S ¢ i A%




XF £, F

FORX HE TR NSRRI

B F, SEF] ¢ SR R RO & B

F =A", (1)
K F, KRS IS B IR 55, om st S ABRT ],
min; A, B Hil5SHL.

FIHE (D) XTE 3a AR AB KR T 544 T
SR IS B A T LG A R LR L& 1 ATl
Ei QO K FRIEEEEEE F, 5 A B0HE ¢ 9%
PR R Y R A R® R T 0,98, B 42 I8 5 bR
BRI R B3 ;@ BEE AR AW T
5, A B K, S50 B AR | TR
KB IE B R A B KR 0 T s i K, 5
ZHLA WAL — 35, BT 28 A X B K-
EREEE B A KT B, IS4 B 78 0. 25 /247
Ak, R T 8T R E BRI S5k B BUR 0,25, 4%
TR R F, = k" 2 XA K BB B 0 52038 56
BIGHATILA LA X R ILE 3b Fik 1, HRE
B2 7K R 00 T 0 3 T K, e R B R IR T
0. 98, 3 15t BH e RE B[R] ¢ 1) 4 YR 7 AR 7 i) e M A
LIPS ATE

£1 ERNEKEEBESSHEXRSHE

Tab.1 Parameter table of horizontal migration distance of
wetting front and time
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Fig.4 Vertical distance of wetting front for different
water temperatures
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Tab.2 Parameter table of vertical migration distance of
wetting front and time

F=ar F.=C0%
T/°C
a b R2 C R?
4 1.142 0 0.476 5 0.993 9 1.290 8 0.995 8
20 1.489 7 0.454 5 0.998 9 1.500 3 0.998 2
30 1.644 5 0.446 3 0.997 1 1.629 6 0.998 0
40 1.900 9 0.4337 0.998 4 1.759 1 0.998 7

IR RECC RN C-T JEATIUG 4521 N
C=1.0712T"'®* R*=0.9463.  (5)
R () FRA F =G T LU S 5 1 T



B mwewererm wve

AR K AN B EEHIRIREEBIEE F, 5SA%
B TE] ¢ R T 1 5C R R
F.=1.07127%"2%4*%, (6)
2.2 KBEITNEEE NN
2.2.1 KBIANBAKITHHA
FRAB R DRI e+ 30 A B 6k
{HHAES R — A B L B A AR AR
F7KE, MHEABE TS =45 EAS, fEAR
YR A SR E FOAE K PR IE T 7K K Sk i
oK — &, FEA B R L R TE UK,
IXAEN S I W S B O Ak B T /K 3T 508 5 70N
HiNA DR BUK, AT Z AT, BRIA R 7R R 5
KB AL, HABKE W B2k s B+
BN BEE )KL 5 ANEKEETE A 360 min B
I AB K= AE .

301 ¢=0.464 0 L/h
25¢ ¢=0.4132L/h

¢=0.368 0 L/h
20}

4=0.326 5 L/h

-

Sist
10}

0.5}

T 2 3 4 5 6
i/h

KS ARDKIEZM T AB KR

Fig.5 Infiltration water changes for different water temperatures
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Fig.6  Isolpeth map of soil moisture content in wetted body
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