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201747 H SHUILI XUEBAO 548 HTH
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O

AAERKZE T EENKEMERZSRFMERE SRR

BAE, #h &, REA, BIK

(EBORE RGO ARl [ K 5L %, W4k i 430072)

FE: mor R XIB R, b i S S S AR ] 2 22 (8] 5 i 2 S R, AR S A MK A Fe Ok
Fo MR HEN 22 13K @ i, 7RI AL A W K% E D EDMRGE L X, R R F R Ak 2
PF R K 43 83 AL 2 2 BB DG S BEVEZ M A B, W 3 R AR AB i A 2 SRR AR R
ST HYDRUS-2D 1 38K oy “ 4B i U R . 2800 Uk, A5 R R0 F ) S A B AR ) 4 5 X IR R I T
TR S, FEAURZ W AETE S M AR TE HE 8, W RZ B, R B RS T K G R 20 1 2 8
MIRE F7 o I W), 7K 43 W AL )2 OF 4 2 7] A I8 R 0.094 em/min, VB J2 7 35 00 ) A8 N 0.138 em/
min; ABREE, BlKEEHEZRBEABEMN 2011 %, L PhEEBRKE Y 046 %, MHBRKKRES
20.65 %, HFVEZMI1A 2 WK & 500 BT K S0 81.06 %. 45 RFW, el B s Xk &L Motk K,
T FH B2 U A ) 2 B VR J2 000 15 2 3 % g b DXV K s HE LA T Ay AR

KR M EKX; 2218 SRR, BBRABRE; MmElks; HYDRUS-2D

mESES: S152.7 XERFRIZAS: A doi: 10.13243/j.cnki.slxb.20161216
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W oK RUEEZWEDARKETSm®IER, HEBRSZSH LK RANEZENRN
K2 —, UK HEES WA L ormk, 66 H R K02 sh i, 1458 H [\ 3K 58
T OKOT A  F R A E S B K W TR R B e ek B R K ARG, T R R TR
E BREASFHAYCE, RIEEY ™, BAREEE X,

ZAok, ENANE B AT R EOK a2 LA T R T G IR Y - 38k I R)OAS [R] )2 K
SR, TR RUK A% 5 25 S R LR 2 FUIE + )2 X K — 48 N B R W2, 0 1 42 1 o 3%
KA B 7 B IR RS R K A A R R R, R BUR A R . s 2
B MY A S 2 O K e R, il K AN B B R RS AR S BB BN AR R R, M
K2 F ST BUE R o R 2R R . BRRABE . HESKRETHA, BRZ)E
F KA A ELAE T {5 B HYDRUS. SWAP. SWMS 25 502 PR M0 + HE K 40 8 S A, 25 SR
BB S PR SR A i, I DA K B, 4R R A B R A A (R B R B )
B X H B AR AL, HEZ )2 35K K5 5z 80 A i K & )23 T ok i 2
EO T MANTERE .

TERE el K R O IE 4 0F T, MR Z R MG, HHKABRRREREE", 1
SEHEWE ST, HHA] 8K A M ) B U N BT Z W . RS T B DX B A TR 58 B AN T AR Ak ) P B

Wk B 2016-12-29; W% H B 2017-07-21
[ 2% H R AL hitp: //www.cnkinet/kems/detail/11.1882.TV.20170721.1439.002.html
VEHDITH « 5 A ARBEE A (51439006) 5 b RIS & TR (2016YFC0400101)
fEH A AOAE (1964-), 55, BIRER A, #B#2, WS, 52 GRG0 & ROR -5 A2 28 SR B0 i 5%
Email: dgshao@whu.edu.cn
WIRVER . BE(1993-), o, PRyEShA, WA, GO K B m 8O0 R B AP 98 . Email: yxelina@163.com
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T, RS PEZ5E K A A g R b LB A4 U2 W Y )2 0 1 2 4% 8 0 % I e A
W, AW K AR T B A R R CR L R, PR R RS, HA R R
B ML, BHERZ T RARE TR B A d . TR SEE W A X 95 SE 2 4, — o
RS KA RS T H, FE RE IXH BeB VR R RS 2 T L MK 4 B 0 ) 95 R
HABEEZE LT LW, (TR 45K 278 BEE 2 o 9 K S 16732 2l F (e LR 2 1) 76 i
B A B Z A R v, R B SR UL — PR SY . HYDRUS-2D J2: iT 8645 %
S 1 FH T R0 b K R RV T S SRS AL, B T T AR B L DL M R A R
(K 43 23 A0 HUEEBFE " RE T IS T I X T B N3 K 4 KO 5 6 BB S L, AR AR
5.

A% SC Ao 7 ) b T K PR R DX VA bR S 3 T 3 R ) AR A K RGBSR R £ 2 K 4y KT
PR B8 WL 06, 5 76 A2 145 75 T B D9 BF 40 )22 R0 RS )2 2 I 22 53 ok - 39K 2038 3l 11 8 i) B L
ks 7EMCEERE b, T HYDRUS-2D g 57 48 K Sk 46 fF F 09 138K 4> — 48 ABBEAL, Xf B 380503 5
SIS 43 BT B 2 2 0 K R A R R A AS G R 5 O R A g R % 4% R K
WXF, RSN HRB R R,

2 RS ik

TR DX WA A6 2 IR 1T T B X AR R R B s, 2 AR S B R 903.3mm, AR 15.8°C,
ZAEVYZE L1 413.9 mm, WHE R —B/NT 1, DUhR—lsR s 8 £, BN L
Kbk de k4, B BhE

KB T 2016 4 3 H 76 ZAEFAE KRG (0 30 H B IR e, 08 T 03 1E . WU/ R IR BT I R
M, BEFEEAICERMER | mx 1 m iR X o S I0HR 5T B Py 7K 40 W BRVE 2 7K K328 3l A AL )2 R 1) 42 3
AR, R mE L, AT R RE T (Y3 em) . NSEBUK B HEZ KA S
RIKZEREABIRBHOR, T8 FE MK X F 758 K 4338 1 R 09 S, DA ok i 56 X
— P HEBAZ B Z DB B K X, 53 4 — B BRE = R B AR g B pF o8 X (B X)) o FE M5 X 25
PEAK DX — M 425 R 28 A RS J2 RGBT, 6 32 ) T B 1 2 S AR A 10 10 em FE AR TE 4 JE I
M, JEAE S WS T TR RCE 100 ml BORM , DAWCERBEIEZ M 100 8 U o A6 U0 XL 4y =0 1 fy R % Y
JEE 2 1 4 T AR st AT, DA B 4 K R Ak

TE ALK X RN 98 X135 4 HE K A4 s, LA B LI 1. Hodr, K X K A5 IR 1
2. 3. 4RSI AKX LTS, 15, 25F135 em; ]38 X 4 HEK 0 4 RS L K K 5
em, FATFAKFABHOCTH, B2)&EWHE, W04, M0l KEABT 1S em, 35 em, &
SRS IR 5 PG T I 4 S K R AT A OE o a0 0 R — i SR K S W, R DK

- B . K A8 T
EE//\(,E C /

_________ )\ D
TBUKIE 1 (2) (3 (4] g =+ 5e :
__________ % : s /o o Btz O _
KFABH . - »
052 053\ Pk B 2 2% 2
6-2 GRS .
100cm 3
\
'J“ - ¥ ) q , % 4o
e e § e HJ2
N N
B e S p= )9 A 20cm e E
VA 4
FIL K A B2 kS AR I AL
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JEHE T 0 om WL TF0R T — WK, ATPRUCHE K 25 em KT, J5 3 KK E 8 em KT, BEKIX NER
A BOK R sk 2 3R 221 .

3 BRI AT

30 REWERFE AROFIOR ALKk Z0F T B 25K 73 iz 3 fa] A K R i AL R )= 26 [0 A8 T
BEVEJZ 00 1) A8 19 4k i2 sh AR . BRR A Richards )y B2 i 7K 4338 2 ™

0= 2k )2+ 2K ()2 k (1) (1)

A 08 BRI EACK, em’em’s b EEIE TR, cm; ¢ B ABBIBTE, ming o R ) A
bRy z RIS Kh) RAEMFIF K, em/min, 3K J7 451 B 4 358 7K 43 B AE fh 28 40 ¢ S 500+
Ak 1 A0S K E MY van Genuchten—Mualem K5 AT 36Ky

6 -0

0, +———, h<0
0 (h)= (1+]ar[) (2)

0, h=0

m2
K(h):Kss/{l—(l—S(,‘/’")} (3)

Hrpre
-9, 1

Se—ox_er m—l—; (4)

XA 08 H RIS KR, emem’s 0 0 HIEFISAEBIE KR, em'/em’s K N+ K I7 15
S, em/min; S FIEMAHXEAE, o(l/min), n, m, (¥ABESE, EFEHO0.5,
3.2 HWEIRWBEEMBREE FHAHHYDRUS P Geometry F B & 7 /K - 58 £ A 100 cm, T FH IR
72 em WAL X R, 5 B3 i I A HE K G A SR X I A Ak T B AL A, i 2. O o bR
JEA, AL B, C. D, EASIFRRIBA AL, 0CHAKFANBH, 0BREHANBM; h(1)RRBEE R
b RIK 2 R B .

(DRI b 25 o 030 w0 A 3K o0 15 SR T ot 5 2 R3S K, AR B 20 iR ok &
iy ABLARL

0(x, 2)=0,(1=0, i=1, 2, 3) (5)

e 0(x, 2)FR LA EKE, cm/em’s 6, KR LIEWIHEBREKE, em/em’, H, i ERR
+ZE

(ORI R . W 2, WA, BO. 0CBE N K T, Kk A8 Ak (E AR His 52 H i K )2
TREE R AREARY s i Tl e B A AR B a0, K28 R W 2%, & CD A il it I Bl E, H
TOKEIRER, TR EARE N A MoK it b, 5 AB 4 R N Ak S 5 X Ah H
PBaIT, A80E ToK oy A2 e AE T, B S 20 30 5 A U 36 R 98 R N K G 38 2ok B A S22 K 1)
BUEOL, EAZEHE R RGER, KPR DEEENT, MimEwidEd DE A fgn, ke
S A HHEK R
33 HEREYWSFMSEIZE HYDRUS-2D B AIR ] Galerkin A FRICTE XS BRI BEA TR f% , ] Gen-
erate Finite Element Mesh B HURe A5 400 DX 25 800 AS 00 1) = A 0 A& Sk gE 171198 . 1R 2 BERLIX 55 OB |
O0CHZEIKKAB I, K E BRI, THREREE S, BEME RS 705 em; FA M4 [
PE ¥ M 1.0 em,

W X 2 T f A S R F% 1, BRI AR L R S B L = A . ORI AR R
i ok G BT S A S A ESR IR JT R4S . B B S van Genuchten /K 30 J1 S50l L8 H
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TG A D 2 R R G S L R AL . R E SIS
Sk oy AT LR R ROUORG BE K T SEE R S8 1S BOM X ¥ 07 22 R, Fil Nash-Sutcliffe 7 30 (NSE) 43 Hr A5
PSR, BRI .
1
0 -pP Y/
( - ﬂ (6)

= (7)

A n BRI SSIEBEECH 0,0 PAR I i 20 A RIE 0, S I SE (. AR H
2 R, FLABAE M 0, Nash-Sutcliffe 250 NSE BRAEAE Jy 1.

4 BT IR

41 BRESHAE LHEHER . RUKE . R LESTMSRLE L hE TR, FEE R
KA R0 T A O . G 2 5 2 KR A M . A 9 B T ek M A e
A T LA o ST e M I TR A (I R L B IR B L A R
S R U KA A2 R R 2 0 K B 02 A A B K R K™ AR ik
e A KB, R Rk . AR, BHER LR RRE EH A AR SR E, LR
B SYEBIE . SOMBHER AR IR A BN, AR ERUNG L BRI S A5
BE BT HIE IR RIALRE 2 (38 A PE R . B RLIR R AR /NI K AT T A 1 B
F 1 LS EWI K1 S5

ok BPRL B . 6, 0. K. K’
+)z v/(g/lem) ) a n
1% 1% 1% /(em’*/em?) /(em*/em®) /(em/d) /(cm/d)
HHEJZ (0~ 12¢m) 202 455 343 1.01 0.096  0.557 (0.520°) 0.011 1.461 84.48 64.80
FURJZ (13 ~ 30cm) 16.1 447 392 1.48 0.088 0.447 0.011 1.410 3.76  7.26
JiE L2 (31 ~ 60cm) 36.4 372 264 1.45 0.072 0.410 0.011 1.475 8.29 11.52

Wy, RHUETS 6, RMORARBAKE; o, BHEAMIKBEAR, ofin, BESEG K, WRKDERE.

a P25 B 1 S 4
4.2 MHEERWIE AURJZ LUTE ) LS KR BREZ K i e R R DL RS S0
SRS LA RN 3, 25 00 L R, R NSETHEES5 R ILER 2.

WL 3 0 A5 I ol T B, R EEAT M. iR 2 AT, RS OK R R I/NT 0.,
NSEAE¥IR T 0.65, HEAIRZH/N, B K T i + SESHRE 0 Bl M08 X oK Sraz .

= 050 = 060 401
& = £
\E 0.45 F L] y=x g 0.55 j"_

. © 3 L -
< o040} . g 030 g0 -
¥ 2 0.45 <
% 035} . & Eo0
I & 040 B
B 0301 035 =
H = 10 A2
= 025f = 030 .

% #
4 0.20 1 I I L L ) 0.25 0 I 1 L n
0.2 0.3 0.4 0.5 0.3 0.4 0.5 0.6 0 10 20 30 40
FEL 55 K% (em’em®) ALl 4 585 KR (em’em®) B BB K /em
(a) 2 EL 7] 435 K XTI E R (b) ZKFJ5 1) L3 5 7K 80 L e 3R (¢) BRABENILXR

3 25 WL A b 5 K 3 R RBLAGS B, 5 S X HE O R
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#2 HYDRUS-2D BRG] 2 80 5T 45 R

LT KR o
ZMABE
PURIIPSS! ML A 2 ML 5 4 ML A5 5 ML & 6
R 0.036 0.017 0.009 0.068 0.094 0.172
NSE 0.656 0.979 0.714 0.898 0.723 0.968

mUNSEASARX B/, AT RE i T LI 17 L HER R, S K R AR R, 00 I K A A R
(B 4Ca)), WEMEHRD, T8 NSE AL &5 KR E i i, T ECNSE FEAR, (A 5 920 A2
B —8 . BRI AB R RALAX B, SLPRRE AR AR 0 A & 22 al REXT RN B BAIE
Wi o PRl 3 3% WIS 5 K AR SRR — B, (EREE 2 K D7 1o 3 5 7R A AR A L A B P RCR AR X A
4 (K 3(b)), AIREm THFHEIZ 45 AR RS 0%, AP 7E Rk 4R B R K iz 2 7 1), AT 522 ) 468 750 46
P, ARZKOF D ) O a5 ORI S o WET A 6) Y VSE (B U8 B AR LK 4332 2h 728 Ak fa 345 b B Pl 4 o AR IR
WEE AR ARVFIE RN, RS KR R RAS & LW BB LAY &, BT a8 TR 4
B2 R LK NB RIS B .

5 LS iHE

50 EEANBLESKESN BRJZ 5L JE S WIN A 55 K RIS B AE 45 R I 4,
K DX Ta] — 8 ) T 9 K R B R R AR AL B AN 8] 6.

~ 035 _ 05 05
£ = ! g —_—
< N k: L
£ 04 Eoal ® M Z04f
5 s 5
% % %
03 & 03k x 03
B & [ L -
3 H 4
0.2 02 ' 1 1 n i 1 1 ' J 0b2 1 1 1 1 1 1 1 1 1
0 40 80 120 160 0 40 80 120 160
I ] /min [ 6] /min I5F 1] /min
(a) LIS 1 (b) XM A5 2 (c) WM A 4
P4 2 BT AL 2 K DL UL 4 K R AR b R A

HY P4 AT e LI 1 X R A AL RS 2 b 5 KR ATE O ~ 20 min i HUE i IR Ak B AT 5 WL A5 2
AT 100 min 438 F ACRILAR B A AE4L, 100 minJ5, & /KRG8 FF G380 05 LI & 4 %63 5 (9K 4 )2 55 K
RAE R WA E T B Ak . BURE LR E, WKS FBMEERZE TR T L)E, ik
WEEReaZ BRI EYRREWIERN, SEE KRN, HEANRICZHADRZ TS, &£
SRAHE R, BRI A A R IR 2 o 53 A1, AR 2R 2B K I FE 6] A 0 19938 2 43 77 AR A S i il =, K 4%
WA DL SE i E 16 T 38 2 W 5 BT e YE L, Pl BB R BOWIIE s LA 3 50 Ak, BRAREIIIRLR . 45/ B
6, BEE LK NS IR BB WG, 3 10 A% 13 B R 2 PR AR . 0 ~ 30 min P A B AN
0.274 cm/min, 30 min KIF/AK MBI ARIRET I, M ABERDERMK, ABLEZHHB TR
T, ARG 3 B 1] - 24 A8 3R K 0.094 em/min, AR A B A RLURE RZ VIR 25 em 4,
25 em AT B3 KR ILAR YL ) IR K A
52 KENBLEEKESH HHEZS M A 455 AR MME S RE W S TR, g X [E
— 7 ) 1T A 39 K SR B AT BE B AR AR AN ) 7o SEPR R I A S B RS K RO 1 )
5-1. 5-2, 5-3 IS ACRAEIME, SZER TR AU A5 6 (14 1 85 KR 1 o oS 6-1. 6-2 1
3855 K R A
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~ 050 ~ [
E I g 050} B
: I S b e s
= 040 S o040}
A - =
< i % i
e X, L
41030 |0, BE ~ 030
# o S 4 J
H s B = ——
R B S S
0 40 80 120 160 0 40 80 120 160
5 [8] /min 5 [8] /min
(a) ML 855 (b) MW 5 6

L5 RSP T A 2 000 e 55 7K A A R A

FEL 5 4 WA A J2 S5 0 L 4 Ak - 898 45 7K SR 5 A L 00 . O 4 6 98 IR 1 2 T ey B, 4
BB M SR B0 22 7L, /K U A 4 T2 10 1 25 L3 8t 6 00 28 ORI A 4h . o1 1 S T80, i 6 FF 0 20
i 55 (0 6] A5 9583 06 1) 5 B S U098 T 15 cm (IS S) A8, 20 ~ 60 min -3 7 /K RN, 60 min
DL M 6 T 5200 90 min J5 A 1 A 95 2 0 068 13 35 em (LI A5 6) AL, 25 5 K KB
T A FU R IR . AT T, b K SRR AT I A S 00 1 A9 R A
£ (0.355 em/min) , Bl HEEHTS A, ARKRBMENE , A8 HORBE 2 BRI . X5
2 9 00 ) A8 2 M 0.138 em/min, 45 BBk M6 2 A T 6 Q0098 R, T R 2
S E TR AT ORK H BT, E KB R0 T S B, HHER SR S
0032 i R T

W& B, A5 5 SO min A 80 min, 4% B WO MU A FUBER 2 00 00 IR UK R, 6 IR 4
JT e T BRI 40 25 1A 5 R L BE A A DB O P BB ] 140min, U8 T4 B E £F 140min
5o 195 U8 2 SO om BEHOBHIEIZ VLI T F OB 2 3 I 1 B K A ) L AR R B,
AL 22 DA R 2 DA BT A AT 0 K 8 D 0 B R 2t 2 e B 0

T EEE KK/ (em’lem®) V) B4 B 2
0.20 0.25 030 035 040 045 o e 30n1}n
0 -=ea60min
~ o6 - + ®90min
E 0.5 = = 120min
= = ~ Fy ¢ 150min
® 20F E 04 3 ' — - 180min
14 ) v
@ — R %] 03
....... 30min % =
H 0.2
40 F ====60min & I
= + 90min B 0.1
= == 120min H oot
== = |50min .
60 - s+ 180min .
0 10 20 30 40 50
3% B 85 /m
6 ok IR — 1 13 -4 R 70 I — P 3 KR

53 TEAKEFEESN @B AT A - EHEE R AR JETE 720 min 5 R B ALRES, AR
T J5 W BEVEJZ 7K1 A8 3 S8 R ALK 2 3 1) A8 3K 43 1 0.05 em/min, 0.006 em/min. 38 i) £ !
2 30 S BT O L SRR AR R K A R AR, e R A o AR DL R R R LY IS
WRE AB B LK E MR, MR, MK ABYRE, L5AUKZE R KRR
9, HBRKEED(7.52%), WO T HERZBRE,; MHEZ AR RE™E33.97 %), Bl
P BTG R, EEBIRKN; K2Rk E. ERMABRAREE, PHE
J2 00 3 1) 3 U K A TR A, R K OST ) e 32 U K B s BLEC)Z 8 T K = T L 38 A T A
JREEENBRKEER, WHABRER, WEBIRILHEI SR, T OB RFABR &2 R
B R A o A ol 98 U 5 O A8GHE— 25 2 .
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K3 LK R

I ABF (0~ 180 min) BlE e AB
cl AW LS P AW LS P cl AW LS P AW LS P

Vilew’ Lifem’ fem®  fem®  fem®  CT €L CTypee ppem® fem®  Jem®  fem®  CT €T CT

+ ik 121.62 102.29 186.04 37.17 0.70 83.09% 16.60% 0.31% 12.58 11.20 18.76 491 0.1 78.89% 20.65% 0.46%
HEJZ 0.00 10229 67.55 2920 5.54 66.03%28.55% 5.42% 0.00 1120 6.99 3.98 0.23 62.41%35.54% 2.05%
K 127.16 0.00 117.59 7.20 2.37 92.47% 5.66% 1.86% 12.81 0.00 11.65 0.84 032 90.96% 6.55% 2.49%
JKAE 237 0.00 090 0.77 0.70 38.14% 32.39% 29.47% 0.32  0.00 0.13 0.09 0.11 39.30% 27.02% 33.68%

e Hoh CIFOR T RABABKE; VIR DB EAB K LIRR ZIEM I A B KR AW SR LIRNFIC K LS
PR BIEM B TRK A PRI E N BT R B OK A

53.1 EEANBZKRELSHF RKKWEBRBPABKERE

S B U2 TR AP KR BB £ K A o

KR Z R, R A AR B A E 8 B, mi i F
T2 K 3 A P 2 R T K R A A IS TR] b AR i 4 E Ml S ) )
MABEIE/NTHEMME. AR SAI A, 7£0~20 min,

2R AB H/cm
[y}
S

o SENME

AB K & 0 1 IR AR B, B X I A8 AR A 8K s —

P, X5 REYB B, S AR R —E ol vy

Wi 5 A5 BRI I, AL R BB 4 K 2% 8 B i 040 SOTm 160 200
I5F 8] /min

A, KB MG B W R, BEE)Z 15 con G 5 5)
b KBTI IR AR AL o AR R T AL 2 3B K MR A X AL S
BT T KA T8, LA BRMMEE, ABEXZHBBREERE, BUKE TS &K+
JZEOKRIEAR T A s MM Z S Wmiis 250, BKEE B, MEHE AB Rk fr, BINgRs:
AIgE, FLEIRAME X 50 em A G, 7= A BRE 200 1 R o

532 MeHkKkEsA  R3T, BHEZHMB KR RIS KRR, A KRR 3
B B oK i . ERBAB B ERER, KEXBRKE S HHEIHABEN
21.11%, M2 (LS) &7 20.65 %, FKW5Z T332 L5 B 520, A 002 4 75 H (] K &P A 2 1 v
A A B, BT R X R B R AR A A, i 9B 2 5 BOR iE B R KA AR
WAL, BrrEdzE, REWRMER, NERREH; 55— g k8w 59550, HE Tl
W, ATRE B R TR TS YR W . BV 200 95 U K S A R T K R 81.06 %, 1A 25 4 5
P B BEAE 2 B 5 B2 10 58 SL R MR 14 R 2038 . — 7 T BEE 2 A B8 /KM i K G e O 3 3 19 17
e, K5 F0mEsh, 55— AR JZ A K T %, G 6K W 5 3 KR i BRE 2 22 1R
MEZ S, BIRZEMMBKEE/A; KEZHTARIRZMAKMER, ABRIEF /AN, A2k
Bk, X BIRERZABHS T K WRIELL LS, BREZ 010 2 I 2 W i3S R
M EZ AR, FEACT R KR R . BRZ R4 K a4 ol T i B B R g, (HR K IE & 2 80T iz
MRk . 534, B oK IE A SR YA 5, 230 i P65 Y 1) fE B o

P8 BB K Bl I E] 22 Al B

6 %5ie
(1)% I HYDRUS-2D B 88 R J5 2 68 IX H ) 25 Ak K )2 45 16 2 )2 18K 23 K 5 8 B A B M, B
1530 B9 R [/ 4 2 3k A B B LS 0 45 SR AR — B, RS R S R
HA— A e, 7 7 4 750 RE A8 A S80S LA K Sk 4% 06 T 9 T Be ) 398 /K 43 /K OF- 5 3 103 3l LA
() AJRJZE 1 A BRI LSRR BURIZ PR T oe H a5k A8, KL 2 RSk
RILA TGS, HL 55 B K R A AR + UK R B . Y AL Z MK 4 T s S, B
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JE NS J5 1) b 55 R AR G O, MR WS TR R, 3 0 8] 9 AR VR 2 P 0 ) A8 A 0.138
cm/min, ABREERE )G MW ABHE RN 0.05 cm/min, A3 & BB X M A KR 2K, PG %R b
TR, A P B, e KRR .

(3) IR I0 AR R B B, M ARk B A 0E Ja, 300 DX ) i 32 U K o o5 i RS =
20.65 %, Forb, JE B Z MR K G 0B e K B 81.06 % . i B BE— L AR VA L XA )2
LRSS BT A 25, s Y AR S RE AR, SRk S AR R ) B AN AT BB A AE I K &R N 2
LE1RY/ e = O = 11 2 = T 1A B 5 = 9

& X X #:

1] 2o, ORI LN AR K SR 3 - HOK B e (1] K BH2 bR, 1995, 6(1): 16-21.
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[ 3 ] CHEN Shih-Kai, LIU Chenwuing . Analysis of water movement in paddy rice fields (I) experimental studies[J] .
Journal of Hydrology, 260(2002) : 206-215 .
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Field experiment and simulation of lateral and vertical water flow in

multi-layer soil in hilly region of southern China

SHAO Dongguo, YANG Xia, XU Baoli, GU Wenquan

(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: With undulating conditions in hilly region of southern China, the mechanism of soil water trans-
formation is complicated due to different soil textures between upstream and downstream fields as well as
different layers within field. In order to reveal the influence of field different layers on soil water move-
ment, field experiment was conducted in Tuanlin experimental irrigation station of Zhanghe irrigation dis-
trict in Hubei province. Both water lateral infiltration through the cultivated horizon layer(CHL) and verti-
cal infiltration through plow pan layer(PPL) under variable water table in field were monitored or estimated
in the experiment. The processes were also simulated by a two-dimensional soil water movement model un-
der variable water head using HYDRUS-2D, which show that the simulated results agree well with ob-
served values. The results demonstrate that the PPL with compact structure in field, decreased deep percola-
tion by retarding water vertical movement, but at the same time enhanced water lateral movement through
the CHL. The average soil stable vertical infiltration rate through the PPL was 0.006cm/min, while the aver-
age soil stable lateral infiltration rate through the CHL was 0.05¢cm/min. Based on the analysis of soil water
balance at the stage of steadily infiltration, the total percolation in experiment area accounted for 21.11%
of the cumulative infiltration, 0.46% and 20.65% of which were attributed to the vertical percolation and
lateral seepage, respectively, and the CHL contributed 81.06% to the lateral seepage. The study illustrates
that the lateral seepage plays an important role in water losses so that it is very essential to control percola-
tion especially lateral seepage for water—saving and drainage reduction in southern China.

Keywords: southern hilly region; multi-layer soil; soil water content; cumulative infiltration; lateral seepage;

HYDRUS-2D
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