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(FHAERE KRR THER, JEaT 100084)

WL UMV AR KR AR A TR TR IR AHE R, 32 TKIER AR, el T4 Kbz
Bt —J5iH, HOROKALRRE, K SRR Z MR RIS , Wb TV KRR E S, AT IR
ez J— 0, HTEZ KR, REH B TR Z I NG BN ATR)Z, -2 TRk
o, ASSGHE I R B RARTET SRR T RIRTY . RGO AT TIRHEAIT T TR AR H KRS # R i i 7 R
U, MRS TR R KSR NARAE, S2E T AR AT 0 - JOKEEERARY, 998 T HETHE 150K
RV R . TEULIER AR T B O R R T ), A0S E R R A T R KRS L B
FHIE, BRFHlE R KRR S DB K ERE S A S 122U, Rl e, kR AAFRE
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TP R RLY & LR 24.5 %', FKBREERAL 210 5.8 %, AXI RIS K
GEUR (5 A R A EE 8 K10 68 %127 %, KR IRA BRI EIZE Y . EILTT ST, LA
RTRBEBEOARGE) 1) 20, o T ORI AU, & HERBA. 74h, +
RIXEREAD ZERK, KEMREEKOT RS, BUKFIREUK G ERK TR Z 1
FAET I EAAG AL B 0 EOK FRURIK , R A Al A0 A 250 B A AP FE K IR, R ok 1
A DCOK B e (LR 0 B A . TMPEROR BRSNS TOKIERIRCR s TR KSR
B, — 5T, MR KAL TR, RHEKS T K Z AL ZR s, I T K AR R R A L
oy, MEARS A R R A s ST, TRz vk, S EHRAE SRR R A
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IKIEARBG RN, 385 ER A S LR A3 A AR A ARSI AT AR, 2o
WG T s DR E - B8 A8 & Eh MR v FEZE MR I AR N A A O, 1530 T R3S S mnEh o vk i
B 7S 2 R R 9 A KL P i R ek B R ik

F AU RS L ORI R SRS SR SRR | MR BRSO, o
TS 3o M DX I P R (A R 48 5 R (0T IR0 4R R R X)) | iAFRMEER X (5 ER KT
VEDin B2 i X)) . ARIRFRIBEER DXFFRER X [l Bsp i i 8 AU L T ¥ Sk i 35 AT A1 oK R
H, WA TR TR BB E R TIEAN T 30K BRI sE Bk, 15 e
RIRABIE I N R AR . KR TR SRR,

5 SRV S 5 i SR K BER T RAE . SKIASES RGO TR S . HHDK . BB ARAE

AT AR AT ZE AR, R I T AT LA s Al b 5 v b IR AR B AR B b IR R KR
J&, HA R RAAREA, AT DO EY AR KOS Bt i KA E . 205 BT B R IR
WA R A8 Ak, T 2 RO i e (PR B - 3R B W S A o b JBERELAS: 1 b R AKX ] JlEE A - 43¢
PR, Wb TR L, e T R A R P I R e (RO A R,
T8 - AR R AN TR 2 AR FOELPR - 380 b ) v T OO R 3R b o T R
ARFETEB TR, JREE 5 ag R o B K gk vk IR RSN, R EAR R 20 LY
A TARERIX ™ SRR HR T IS X A A 2 R 5 AR Oy 2R T R s A, 4
BRI, PSR QAR FE AR 4.71 mg/hm® F19.24 mg/hm?) 78 /N T4 58 5 A0 B (2
AR ZFEER AR5 50 12.22 mg/hm? F121.55 mg/hm?) .
1.2 AR AR KR HE X 387K R 7 A B s R0 B i 0y 2 /0 R FTE K AL RoR
TERE AR L BERER + HOKERZ RS . Rhoades % " 7E FAO A5 R 11, WEME/KH LR 1.5~ 7.0 /L
fRIK g ek, Fe T SR T A UK B AR 29 2.0 ~ 5.0 /L. s " FIE LR R, — &
W, HHEABRE I REHER KT LRSS Mg, MuE KT RS IA 3 3.0 ~ 3.2 /LI, ABEET)
ek, ZJa HHER A RE ST EREE KT b B I T RETS . EhAREE iR RGO K
ERIER L, LA T IUBOK FNRAKVEIE 5 1 BB AN . S5 R W, TUBUKFNIRIK I AR
FRIEARRL, BRABE . WHESABNBIELEFRECR, BRABRRSHEREM LR, 4
WK ALK T 3.0 /LI, UBUKI ERRAR | W BB R G WK (L EEmRg . o)
Gh, TUSOK H AL 2E P A T AR IR RN AR RURLAE T, TS I A B RRIE . (UBUK A B 1 72
o, BEAE R KA AR EE ARG, B P TS K R AN R R AR B kA A, (EER A T K R
Sy Eh R BERE LK™ (b ARt AR 1L

JEK FHUBK ) 5 2 G M) AR RRAIE o 388 5 R FHTRE IR 7K A IR 66 b REEBE K rh M 8 - [m] 55 . 6

B B YE A AR I HU (D) R AR UK BB T . — MM, S TS S
WURIC A . CARIORI I I AN A1, A5 LS L B, 3B B AR 22 Oster 25l Murtaza 5
WS & TR, Bt A B B LRSI, A GBI o 5 R AR 2 3 e a6 LA ) T TR 7K
BB EE 251 T B TUBOK AB R #E, RB0Y T IG5 K S FRE K R — g i, RFRAB AR
AR IS L VEE R K AN VR ST L P g s )
1.3 BRI K ER AR A SRR R, B SRR R S RIS R, TR
IR, MRCE PR SR, RS RN, ORI B3R AR AR R R TR, 2
IR G, MIRPRA ARG s PRI A 25 i R o A e 2 X R K A B B
(IsEm . Z5RFRY], WRTHh AR S R E N L2, WS RARSRE, #iHI 2 AR
SHERSIVER . B2 B4 St S LU BOB SR T e B PR Y 563 T AEREAR R B R
X2 S R R A I O 2, R R R )E LAY 5 2 BK o A8 25 Rk AR R R Y £
BN, HIERZ R R BAEH, R HAEE T W R R RS . WKk
A FEER RS, R I e 2 s RV K 28 R 5O AB IR KZE &, I RRARER 73 R R
YEHLS
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1.4 FERE T 00 K R AT RE e I R R e K ER A A, R TRIA R S KCRPE ] T R4
PR R A R 2 I . R R 0 IS KR sl IR, TR, ARARE
R ) 3 B /KOR AL R A AR A R KO, ORAN T i F 3 vh b o i m B AR s iE e, HSEY
ARG WK . FNEE5 438 i P4 ARG I N A T, S RIE IR i B (- B SE R T IR
3R =10, =20, -30 F1-40 kPa) X[ EHE XK AELZFE M, 4 A0 EEIEK 17, 15, 1271
O, LRI, HEKTBR-10 kPa b FE AT 45 %0MIE 0 ~ 100 em +-3EERL 4y, i HAb AL R R UEAVE FHAS B
B RS AR L B, A0 TSR IE R 5 20 em AR - HEE TR - 10 kPa
B, FfE R RRAIEI, 0~ 40 cm 120 O . s FAUR S, DR 8 pHAE
BIREAG

JEIR K AR HE M R 0 45 2 3R o S B o R /NG 25 S e AR 06 I 5 SRR K ) B4 A Y TR X - 4
IRERBREFFE B , R BRI K ] A A5V TR S 58 5 25 5 YR K e B EL A 22 S/, (R
TSR B . R BT F AR TNl K SRR A A HE X R A AR B, & B
KD ACRE— e, [al—UR B 3R 43 i th/INB AR R “ IRIR VR JBIR ™ “ IRIR B o

AHE LT R ST GEORE, X 24 SRR K 2y . RO AR AR AL SR T M. 4

WKW, BHORE AL SRR S . YRIRTH R, )2 R EFEI0 C, RIZHRES 50T
GREAL, URESEETIZWIN R AR, HESTREE . Bl R O R T . A,
B WFIAE A Z A 2 3 = Ak B S SR R A 5, K AR A AR A I TG v 45 il
K, BEBUKKZMAL RS, BURKTEAE, HrpJemfbym o b BUK A, 15 R
(IR b BE TSR AR K I A8 X 43888 4 FLA B ROV E S T 3 2 430 6 109 1) + 13t
PANER)
1.5 ESERERT AR H 3h 4y BRI 5127 B BT A N P SR T AL S AR IR (2008—
2013), Z3HT 15 000 434 T 3EREAS A K R LI AL B0 25 51, % PR T TG i A0 3 3 Loy, 34y
I B, AR R ORI R N R E BRELREY, TOIERE KT 24
o BR14 %, Zheng 55 1T 50 R 4RIE AT CE IR RN 46.5 mm) TR N AR H A2, th a3
TR T RE A, TEEERA N, AR F IR ER  FIRTA TR TR R AR R
SRS AR S R BR . Wang 25 FE B -1 C e v 7 P00 T ER AR I 1 3 AEAOIR K IS TS T A
RIS, KL R Es, RS R R, 1.1 m RGN AR S R B, IR WA ST
21 % ~ 74 % (FEIK 7300 ~ 700 mm) o FFAFAF W L3R 0 FEAIAL FIMPRIRA, JRrEm L T ]
BRI, FEWEK ) 20 A R AR B s R AR, KO, IR R
WRGE LBk, AR T IER SRR e AT A 61 %

MR K SRR R RIRE , K& R s i S i . BEIE )y sCORBHE RS B 55
HEZE SRR BB, A RER T, B e FBORF A BAEER . Kang &7 765
SR SL P IR A T R AT E RS, 25 SRR, ROK I T IR E AN 2 1 A B ek 4 AN, MK
R, WS 0 ~ 40 em BEEVE N AR/ B IET . Kang 257 R I HL S8 0 1.7 dS/m % 10.9 dS/m
JEEIN 5 AN PRSP ee, 25 R, b P St al AR 0 BN, B BEVE KL
BEPNTTE K . Chen 25 165 g8 AL 9541 I T IF 8 T 3 4R T M MEAR B S0 06, 45 00 & PR F vh 45 )i
(EC=3.6 dS/m) Fl &k /K (EC=6.7 dS/m) FEBERT, 1 m 4 )2 PIER 5043 B3 R4 46 3 11 1Y 336 %A
547 %o, RJEAE A FIAE S 1k MR FH IR B T HE R A 13 4R A T 3R AT AR R AE , & BAE A R A
R AE R B 45 0F T, 8 T U AR P AR BR A IE R AN 2 FEER A B BN, BT e
B A3 AR ER AL Y T2 A

FEXTRVE SR T AR K RIS B [l R BE R A Ha 7R T I HE S T 1 R K RIS B RRAE T v A
3R ARy ) AR 2 AN BN, T 1) AR RZICE R, R Z MK S AT
B FECRH A LW R AR HERE KT RE | 3985 A T S5 R R AR AN TR R 5 i) £
HOKER AT SR, B AT R 2 )R BR T4 iR I8 A i, MRS R OKAL . PERISR
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B FEMR N BE S DN B R AR A, 3K ER A U AT RE R B AN AR . NG 0 — 2L T
RYMITE, B/RAFZEIE T IR T 3K Ehia B Fl SR BURHIE .

2 THESRAE BRI KER M NLAT 5T

THHER AR T LU SV K oy Ay 8%, S mEiE sl B AR EL, S T R S v 1) 7K o3 R ICR.
WEr . WIEBEYRHE I, MRERRIE AT, BHERK R R 0.22 ke/m®,  TRE T I HE (2L
] Lk E] 0.68 kg/m’o JEEUZTEHE K /> BB TR EERER, SEDIR R WA AEHLZR 40 em (L
BF, PRI TR B . ahh, MR PRI CRIR VR T — 2k T 3K 3 i

TEFRFE TS X, R AR S TR R R Hou Z8 WFE HRIIFSE 1 I R iR et = i 5
BB A O R, IR ZE SRR, R A, T, 7= K R ORI 5 A 4
KR, HIREBE I EI, BN FESE TRAE ML, WA FRER R B EE
FAEFH 645, BERMREAIET, BRI 2T AR = i TRBAE il iR o 2+
B R R TRIRT(0.08 %, 0.8 %), FRALRE NUMHEREE R (2 d. 6 D)X HHOKERZ Sh R K
R, Z5RABL: MM AKE—ER, B b R ) S R A e, R DA SO
RN R i, IRBURRAEN ™ 28 %rsUR

SKHAVBOK T HER,, RN e A R VR 0 A A AL R SR S e 3R
SNBSS FEY P sE AR TR, hE o F AR E 7 i, AN B K I RT DA e
SRR AT . BFSR R, PRGN T, SENSEEY), M4ERa MR, R &R
HETRASZ B BANE, VERARG . AR R T R SRR R B TR Y A RN R
i 27 MR, IR B K HE AN 2 S B EY M ™, I8 0T AR i SR S p e A M A LR i, 2
LRI T . DA KON B, IR ER U 3 /L R FOKR AN T TR £ R, VK M B AR T e
W, A AKIER, BT ICER, A K2 B A, Y2 R4 A (R i
54ABKA . E N SRR AR S EY T EhRE 01 . BFERIT, Y R KR H A
IKAR I 60 %I, /NAZAE AR A i B A

THHERARSE = THYEYK A R FE a5, R, 4R A SR sUsoK i ERT , 33
INEE, Gy EY A dhariae . B, YEPERRA T s mapLs SR AR08 B, FLELZ sk
FEWEXT - PR RRAE 520 () 8 S AFSE , AT DAAVED X 38K R i 1 7] R854 oA AR S8 AN BTG 2
R AR SR TR o

3 i UK RIS BB E R ST

T HE - K RIS BRI Y I T — MoK 3R s B A YT & S o Darcy 38 1 1 AP 12 1918 i 1
By, A5 B (B T ) MUK IR OE FE A TA U A . Richards V3T ki, #7240
Ji AR K RS S SEA R . e KM R R FERE |, Lapidus % ¥ — A~ 50 B0
PRSI BB N ] T Brs B i, /5, BEINAM B B T R i3 A R R 3
JRASRERRY AR AE SR E N JLATRORY | XHfi- TR BB R R BAUSOR —=26 WIS & 1Ko R
BB . HRT) 20 R K i 22 800 Kk I WSS N BT IT &, 40 4% HYDRUS £ 41
BY Al AR A AR S S W s B i VS2DT FRANALTY | i A R Rl SR K PR i B ML ) SHAW A
S Ao HYDRUS SR B0 4 A (BS80S0 IS I 46 PR R KR M ™0 2R B0
SESSUR P HYDRUS B0, BRI TR R 2 F R IR A HEK X I 1 - K Ehia B ad FE, BEADLZE SR ]
AR BT T AT FH b B PR IS

LRSS, FREZE S TR T SRR R R AR T B R EK ) R s SR B AR
R AF AT ) 2 4 8K aris s, e @S T TIVS B (Tsinghua Integrated Variably Saturat-
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ed soil water movement model ), HERIPCHE T UK S R AL B 300" BEARIEBCRURS 1, AR
o VIFRACE, TR AR S S50 T UG TR BIRCR . TEREARLA N Rt R b, i3 1 b3k
Bl PR ORI S vk e, [RIEEG I X b e A It ad AR A H A A Y SR AR AR K Sl B S
(R, B T TIVS AT, X Bede ™ SR FAE AR bR 4 Richards J7 B4 R 0 JHE S 1R F 38K 5
53], M ADLE: A Newton—Raphson {5k &1z ISR A B A58 , i ad 28 AR [m]iRG Sk i A0 S0
PE AT IR, A BRI B TE TR H O 10 B VIA R LAYy ) 2, FLR SR S BN )5 A
Uf o PR TAE N TR A M B R T 4 UK S E sh e, IEAE AT R R
ISR AR

HAT, FEANSMEEXS oK ER s BRI ETT TR &N, IR T —RIDK st
B A . F N A FE PR USRI S 8 2, T H I LB AR b, 52 |
A AT E XA R RESRAT T, IR R nE Y A B 2 R BR . S35k, AL
ROWERRTE . BRSO S T TR AT BOR ks 23 W]

4 EHORERTEE T

4.1 PEEHHE T I RO ABRE )y 20T ARSI AL R . B A T, TR, SR
% BAaE I . X o SRy s, AT DA R AR . S 4, MR S RN
SR, B . R R 5 S AT T B A R AT MR SR e )2 TR B, SR ILAESE
Pang 2543 SITF IR T RS AR 25 46 1F N IUBUK BEBERTRR AL TN A /INEE B K i e SRS, &
PURS AT SRR AE I A KA DB, RSATF B S5 ot i 7 3 A R . REREE T T
BRPXS 1R BRI, 45 R RIVERREA SO Eh o £ R 2 15 R, BPERE] 1.7 em B
AW ERCR, BN IR 22 TR RPN L HE R B RE T I E A
42 PREEEHE AN I RO R A K Oy =T DA R 1k R A . DA R IE AR R
SR FH - HESE TR T B —10 kPa BOARFR, R FPRdh ™5 XFF AR Sl UK HE IR O, R T
WRUE B AR A, RIS A AR B, RTIE IGEACE B, IR, SiAh, WK
IKJE BHE IR RHEACOK B, AT USO8 I R8O

A HEK TR IE B 1E AR Al Ak A K ok R i 4= A S SR it HEZK it 2o B AR R KAz
VK ZE K, A R BAL W LAY HE K TR IS IR . R HEAK R K
BN HE A2, i tEss, (B TRER, SHEBK, A54EY BT KRHER R, M
W, i/, HE THEARZOR S, — R AR s BIHKEORSE, MR OKAIRRR R, (HFF2ETH
FERBUR, BP9 E . AR, NN EHEK TR 2, MR, WS HE AR it vl AR i HE
K HEER R, AR, SRR Ve R AR
4.3  odEake N IR AR AL SRR TR R IR DR U AR O o R B R B Ak I 3
H, SRR Ry HoA Bk, EhEK s EREEAKER, KEERE T I EA S TR,
Burt 2578 35 NN A 7O SR SR el A T T R0, 3 3k xR R AR X R A A T E R T
6 R 24 IR A (K 3 o BRI T vE , T VAR ik i . Chen %57 36T
ENVIRO-GRO #8Y , f Lb T [E g K i N AR AR & B8 8 A B WA RO E b ke iR, 455 18
IR, AEAE T HRIE E X A R A R VR BT . Phocaides T IA R, TEAEREZK /N T 250 mm 9 X3
AR 2, T T —AE— R R itk . TKIA IR A T I Ah R R SR R T e

AR AR ZE A5, AT ANSEER /PR . Bham AR & BACHE I BB AP R A T
BHE, SRR e ERn AR ISR R Al 25 1 IR 2 R IR | SRR AR 1y
ik, 48 H LA R SR mc b Ay S H 0 A0 mT DASIE e PR AR B — K B kSR, Bk
JZ(0 ~ 60 cm) T 3EER /MR VER 80 em AT, FLEM TR 25 RIEK TR Z LIRS R R E
R RSS2, W R SR AR . AN, WA BRI K &5 vk E A A B R R K 43 B )
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AR, b R A e, SRR S R R I IR ER A5 R RE SE R R A
FRERTEL, HEEAOMRER SR IR, T CRUEVE A KO I R R

BRI, AU HRVE AR B A R AR . 76T DGRAMIK AT, K
P71 b SORERM EITAR , EEYERATRIREE R Z R . RIVEIERRERT, T PR
W7 BAEAE, AR B ) b K e s, pETTG iR K s RS, A A A KA T
(VR X IR 2 (IR ™ 0 R, T RAAE H DA 7 )RR DX bl i A AR, K DTTE R
SR R IS T AR BRI, TR R L SR S B IR A A B
4.4 RAEDFAAE R AR A SRR, S LA AL e LK
A, 3G90 L O 1 RAERE 0ok s 3 o R AR fct L 3RO RCR o A LA A R AR 22 35 FIIE T 45
B, AR EEGEEY AR AR B 2 KRR, NERBRES T, R T ek
B, WO AIMAT o iT AR R AR RCR . AU iR, & BN A S VR AT L
AR LR R, A TR R I R

Pt e P 2 i R, R S AR BRI 2 5 O ZEL B, AT A e B o,
SR AN, BPUGE MR . BT RSO A B B
£ RARES . BRRRIEAR, BRGE. GRRR . WERRRRIBAIRRIAE . kA R AR HOR R MY
YERT, SRR, i B sl W4 7 i 42 PR R R 5R) RE RS 2 410 1 Rk X - SRS A P SR A
R, ok RASCORET . XIS R IR RS R A . DS1997 BN R . ARk . B AR R R B
FIRUSK (FEBEK A ALRE 2 ~ 3 o/ L) FEBEAR FH LA Tl RACRWIFE, 42RRW, SRS R BIREA
[IRE R L3 pHAE AR, BRI dh o i, XM, #if iy B S O ER el AR o

PREBHE DT BEHEDT S0 T S R A Ak AR AT ] A R L, AR SR A
RERE . SRR — AT 42 0 SO RE AR b figp e L SEERBRA RD R, AN BRAOH5 it L 22 P RERIIR AR FH AR
B Ik, AEIFRA RS TR R, S RGEAA R AL A THFEREHE K AN DX ER 734k
B

5 WHERE

HHERARAE TSN, B TR BUK s B, SECR I L8Ry BB BUB 0 FF L,
1S SRS N VAN N S ) & o R S B AT N R 0.7 D] o R (E NS S S 7 R 8V v S
B A LR R . XM SR EA T — AR UK ER IS B LAy i b
MU, JF8 BT A A TR ER PR P AN DXIER A B BOR o AR FFE UK | B SRS PR SR 18 23 #r
EFN R T ITREAN F T

(D) BE— LR/ RREAAT T LHOKERIa B Je RRVRFIE, Bl g & FURKERIRE T 5. A U5EY)
a7 TSR T B L OKIRIS AR, B RE I 3R A K Uy 1) b RN 2 S B
RS, MEJ FERRZIGE R, TERZ K E RS TR SRR A BTN B
o EEARIBIFBERZRIR T E BRI A&, USRI KA, L3Rl . A2 A
TEWE B2 AN R 0 25 1F I XELU e A MU, AR Z e A e F JE 2 4k, Hos A —
SEORREME R A IR (AN AR BSOS LR 7 SR R ), IRl St — AT e S . 4L
HHE TS, H R AR 2 R iR T L OK s B Rl 2 K RBURE . R, 455 AR 1
Yy SR o A2 B, KSR RBURALELA DR G nERE . Ut AW ALk ) AE T BB il E K
N/ SN EGYIE

(2) A E R AR S W Bl T~ # B, Rl e R B MR 3K ER R e b
JE AT T WHE A AR PR R SR, H A X Rl ) A TR T AN BB A2 A S BT oK . IR
ISR KHERE , USSR S T R iR VR 22 S E ST, 4R IRUBOK I AR T AR
Yyt £8 FE R AR FIER 2 W8 B 2 T vk, e BRI A S 7 S KR B R e A B
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SRR TR, RE RS SRR RS T A RHIE RO, ST SR MR R AR E R K SR A
PR, DORBUSUKFERE AR T AR /KM 5 R K Eh PR ) 8 25 B e

(3) R RAFIE A ERR AU R s B A EY A KB SRR . ORI R R B
WFTEREBL I BE AR SRt 2 TR, (H H AT E N E A BB L, A 0T AR
AR . Sebr b, A BRIV RGP RACR | HERTE . SRS RUE )y A 5L
KA &S], i) S A0 AN R 25 A I REPE AT ik e B g, 3 R F I 273 R Jie 1 F2 R ALK
fF . IFLEEPR B4R RO TARGF AL . T RATE AR JUAS J5 i S BURST RS R R A i . (D
FRERAE KA TR a3l SEBL oK s sh A R AOKF s siiRsS, Al Rkes il
AN X XK ER B R R R 5 Q) BRSO R . AR DA L5t . AURSESRIEA
[, BIRSHCARRIER, WEET REEEH AR B S 1F, a3 A A Sk £his R iR
MISHR%, P BRI S Rt HERE Rt — 20 R e 5E 35 s O Al KSR IS BB AR
P KA . FETARYRER R A SRR, S K Ehis BB AR ) A AT, st sy L3Ry
FAFAWVEY A R Z AL R, D9 Zr G il g 3K SR 2 A A R 42 5 S 3 (ki AT g 4
T H.

(4) R LT A 25 JRy O A FHHEK AN DR b BB AN P 2 S B e bt fk, 13k
BRI B AR A A B, BRI AR 21 . I, AT A BTT R A TR R, T
ZA YA R AR THREREHE AR X IR 70 Ak B O ALK IR R i 2= i AL 7, J5i
DTS K AMER R A 5 ) S5 T KRR AR IS Y 1 22 AR HEK . HEER A9 X A1 JR) B AR A
Z, PRIEREXOKER s O 255 AR UL, RIDZFEARTB, BAKNIE, RASLBH
TR K Ay - R FE TG, SRR K O . Shor e ORI, MRS KR T R
S, SERWE R DA™ i, SRS IR FIAR N R FIHRER -
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Review on water and salt transport and regulation in drip irrigated fields in arid regions

TIAN Fuqiang, WEN Jie, HU Hongchang, NI Guangheng
(Depurtment of Hydraulic Engineering, Tsinghua University, Beying 100084, China)

Abstract: Drip irrigation, one of advanced water—saving irrigation technologies, has been widely applied in
the arid regions of China. It can enhance the efficient use of water and fertilizer and therefore increases
crop yield. However, it also changes the distribution and accumulation pattern of salt. On one hand, the
phreatic evaporation can be reduced due to dropping down of groundwater table and thus soil salinization is
alleviated. On the other hand,few water is applied with irrigation and thus salt tends to accumulate in the
surface soil layer due to lack of leaching water. To address this emerging issue of soil salinization, an at-
tempt was made in this paper to rigorously review: (1) water and salt migration and especially soil salt ac-
cumulation under drip irrigation, (2) features of crop responses to water and salt stress, (3) numerical
models of soil water and salt movement, and (4) measures for soil water and salt regulation. Based on the
extensive literature review,several research tasks associated with drip irrigation were identified: (1) to fur-
ther explore characteristics of water and salt migration and accumulation and to develop sustainable opera-
tion schemes for field water and salt management under varied climatic and geologic settings, (2) to ex-
plore coupled responses to water and salt stress for different crops and corresponding threshold values for
management, (3) to develop the numerical software for coupled water/salt movement and crop growth, and
(4) to develop ecological pattern based modes on farmland drainage and regional salinity disposal.

Keywords: drip irrigation; water—salt transport; simulation model; crop response; regulation
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