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Abstract; Jiefangzha irrigation field in Hetao Irrigation District is taken as the background, the chan-
ges in water and salt in the salt wasteland of the field are studied. Based on field experiments, the salt
wasteland area is summarized through interpreting TM data acquired by remote sensing technology,
then salt accumulation and loss in the soil of the wasteland are simulated and analyzed by using
HYDRUS — 1D model. The results show that the salt wasteland has covered 16. 32% of the 2 156. 47 km’
total area of the field and salt is mainly accumulated in the soil surface layer. The salt accumulation in
the salt wasteland is 1.03 x 10" kg in the Im deep soil layer during the whole growth period of crop.
The loss of salt in autumn irrigation is 9. 60 x 10° kg, which accounts for 93.01% of the total salt ac-

cumulation. The annual salt accumulation is 7. 20 x 10° kg, 6.99% of the total salt accumulation. Up-
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on inspection, the HYDRUS - 1D model can simulate the vertical migration of soil water and salt with

high accuracy, representing the law of salt accumulation and loss. The accumulation and loss of salt in

wasteland plays an important regulating role in salt in the soil of irrigation field. The results can pro-

vide a scientific basis for study on water and salt migration in an irrigation field.
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Tab.1 Meteorological factors and soil evaporation

4y P, /mm I/mm t,/ C P,/ mm
1 37.5 0.7 -9.77
2 61.2 3.7 -7.37
3 134.5 0.9 2.15 116. 90
4 223.1 0.5 12.28 182.35
5 327.1 13.6 17.63 234.25
6 347.8 2.3 21.83 291.25
7 296.3 75.2 23.59 219.50
8 239.1 57.9 21.27 189. 30
9 189.5 19.7 15.87 160. 50
10 148.7 0.3 9.67 131. 80
11 46.3 7.3 -3.78
12 30.0 1.8 -0.84
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Fig.1 Dynamic variation curve of groundwater depth

2 EEIpEIT

% [EEh 550 % JF & 1) HYDRUS - 1D #i5) J¢
BT K B T 2 T i o 8l 25 02 78 1Y 22 D RE 4K
R & TR - AR 50T R K s B 2 Fh
s A is 3. B A D RE RS, AR
AL ERE B IR T K B B i T A AL R )
HREZR R, SR 7 FE SR fiff iz F Calerkin Z A5 BRIT
B2 F R K B R R A
ks

HYDRUS - 1D #5 % 3% F Richards J5 #2 50 {H >k
il 3 7K 43, R A Fickian X} — 9K #0J7 B8 oK fif
o,

2.1 EAXFE
2.1.1 RpEshhRu
IROMBEIEA T RE Y

%%?liaKMW%+QL (1)
_0(h) -6,

= =(1 Yy -m 2
0= g =(1+1abI)™", (2)

K(6) =K.6.[1-(1-6r)"1, (3)
0 KA KR, 5/ 0, AT K,
2/8:0, NIRRT IKE, g/g;0, HIH L5 FHK
e/ gsh WIEK S, em; K HK 1155 R B, om/
4K, J8 75 Z K, em/d ;e W], ming 2 k25 ] 4
BR S AAERBTET, 191 T 5 L M T /KR , ems
m,a NAEKSHL
2.1.2 #HyashkRgs
OB IEATTR Y

9( . ac\ dge 90c  Ipys
O (gp ) _%° _ _ _obc  9Pv°
az(e az) A= hapys =5+ (4)

b D RS SRR B, em®/d s SRy W B 1 [
FBR IR, %o 59 79 2R FOKBTRE, em/s;¢ N

JRBUR W E L g/ em’ s py UKL, g/ cm’ s p, HyER

IR g/ em’ s A, A, WK H R, 5 L3R

HbFNEERE A K.

2.2 WMmFEHSHREHR

2.2.1 R AKRyEMGIIEFAE DR
FHOK BB MR IR S R N

h(z,0) =hy(2), BRI,
-K(%1-1) = —e BMRAFE (5)
h1L0) =L, TR

o hy WG IR I 7R IK Sk em; e DA K
TACHRAR L, cm/d.
2.2.2 X HHE B EES D REME
IR B RS IR S SR R AAE T
¢(2,0) =¢y(2), WG 5% A,

(<02 o) =0, <cu EHBAIE, (6
/z2=0

Co=c,, c(z,t) =¢4, T F &M,
Ko, HZERIREE , em/d;e, ) HE 13385 7 o
SRR, o/ em’ s ¢, Sy A HEVE WA AR R R
J g/ em’ se, ML FKH LI, g/cm’.

2.3 BRI REH

B TE B A R BE A 0 ~ 100 em, #4324 100
ASFATG, (ARG 1 em BEECH 101 A7 555 I ] 2 U
Bk d B B EAEF S 1 H—10 J 1

HAfkpEWI 10 H1 BH—12 H 22 H:./EWAFY
152 d FIARK DN 83 d. B E] 20K W) R A Fe/IMEL
FARAE AT 30 0.10,0.01,1. 00 d. 2345 34 K &
2% 0. 005 /g, JE Sy /K k2K 0.5 em''®.

FEFREE B (B 25 KB, an 2R3k AR B sh &1k, 1 B
PARREG I T 25 W B oK, W H T 173 /)
[ DL A T2 A an R AR BN T 3 35 2
WS, Wi Ta] 2B K T LA F 1 148 400 an 2R AR 8
KT 7 RS, W RS LI/NT 1 R
2.4 BHBSHREE
2.4.1 ALK

HYDRUS - 1D £ 5 Z H8 5 F AL - &2 IE
%, IS KEB LG ETE 0 ~100 em )2 SH 9
N0 ~50,50 ~100 em 2 JZPUIT MRS HUHURE
G3HT @ n VLR R EL SRR o RHREAULZE S5 I fe
W1 o TS LS SR = SR
ATV AR AR LI 255 7K 6 | r 3 3R S A 5 AU
HMZR MRS HE, 0 R W, 5214




FR,F

A EEX R R RRE | 0T

HEON AR 2 R B SRR R 2. e 1,
HERWE, 7 A0 TP SR, o, 98 UK
ZH.

®2 RESHIE

Tab.2 Values of model parameters

I/em  0./%  0,/% ks a n 7/cm  ap/cm
(em-d-1)

0~50 0.118  0.44 0. 682 2.973 1.734 2.6  0.004

50~100 0.212  0.51 2. 166 1.691 1.366 2.6  0.008
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Fig.2 Contrast of simulated and measured moisture contents in
10, 20 and 30 cm deep soil layers
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Fig.3 Contrast of simulated and measured soil moisture
contents in 50, 70 and 100 cm deep soil layers
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Fig.5 Contrast of EC simulated and measured values in
50, 70 and 100 c¢m deep soil layers
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RMSE = \/iz (X, - X)°, (7)

S X, AW X B 5 R A K

2007 ARG 12 RIS KRS S,
HAHUE AN ISNAE ) RMSE 13 3 fiis , L35 K
R RMSE {7 1.101 ~1.372 g/g K& E i iy ; 1%
EC {H1) RMSE {85 0.971 ~2.364 mS/cm. 10 cm +
J2 3 TR R OF H 5 2 BIANER A A
A E 5 72;30,50,70 cm + 285 A ;20,100 cm
AKEREH . RMSE {EL/N T 3 U W R BRI 45 51 55
PERIHE, SRR IS R EEY A 7 B
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Tab.3 Simulated and measured values of RMSE

RMSE
l/cm
0/(g g™ ") EC/(mS + ecm 1)
10 1. 101 2.364
20 1. 124 1. 144
30 1. 147 1. 694
50 1.317 1.725
70 1.210 1. 685
100 1.372 0.971
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Fig.6  Simulated soil water content curves with time in
crop growth period
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Fig.7 Simulated soil water content curves with time in
autumn irrigation period
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Fig. 8 Simulated soil EC curves with time in crop growth period
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Fig.9 Simulated soil EC curves with time in autumn
irrigation period
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Tab.4 Analysis of salt deposition in salt wasteland

I/ TEUAEENBURE RRBEHI R HABURE

e p/(gm ) % p/(gmT) /% p/(gmT) /%

[0,10) 12. 684 43.26 11.904 43.65 0. 780 38.09

[10,20) 8. 194 27.95 7.683 28.17 0.511 24.95
[20,30) 4.238 14.45 3.939 14. 44 0.299 14. 60
[30,50) 3.042 10. 38 2.753 10. 09 0.289 14.11
[50,70) 0. 666 2.27 0.528 1.94 0.138 6.74
[70,100] 0. 495 1. 69 0. 464 1.70 0. 031 1.51

At 29.319  100.00 27.271  100.00 2.048  100.00

H1 4 AIAL Eh e A E Y A= B I 4 i R 2
%,0 ~10 em T 2R S OHERE 43.26% %0k
—2.0 ~30 cm 1 )2FHE 85.66% ,0 ~50 cm 1 ZFH
% 96.04% ] WAETRZZ K WMER T, 1ok £ %
FURAERJZ , 3R)Z I3 XA B 1) A 2 A S il 4
FH R EER T %) AR B 3R TE Rk B I I Ak Eh o
FTREZTHE,0~10 cm HER K G EREEN
43.65% , 3% —2F,0 ~30 cm 12k 86.27% ,
0 ~50 em F- 2K 96.36% . $hiwth FER F 2 LR
JZ1HE,0 ~10 em L EZ ;SR EW
38.09% , 0 ~30 cm +2FIEE 77. 64% ,0 ~50 cm +
R 91.75%.

AR B, RZ T ERR S BBV R,
YEYI A AR AR IR 3R 2 - 8 BRI 3R 2 1 4%
WARER . BTk 1 m YR SRR ER A EAE Y A B
HER R 29. 319 g/m’ , FERK B I0] 37% 2k 28 43R 27. 271
g/m’ AEREBIER S 2. 048 g/m’ . 1k BV X 46 57 Hh 4R
JER AT R T AR L5, $h o0 7E3h i s 4 FE N A2
BN AEW R B R MR 047 93. 01% 7E Rk %
WA BRI T 6.99% , i A A — &
M FER R ).

4 ETERERMABZESH

YE R ] LandSat -5 $44% TM JE a5 ™,
FIF ENVL 4.7 0k, fi#% 2009 47 H 30 H BT
I S A5 . TV S8 L ) 10 , S A0800 ks
FEJ 25 m x 25 m, BOHE G i R AR IE i SR
IEFTZRGE LA WA IEALFE 2 FIF 1: 50 000 fif i
I HE BRI TR (1980 P42 Ak i 2R ) S % I, 52
USRI 5, 153 A HEAT LTRSS IE . 318 50
G R R AR .

SAARAY SR T W B AR 2R MR 1, 43288
SR UL 11 AR TR S B 5 R R
Wi F S 2 R A Y , 1 A
Wy B AR RS 5 VD L VD R
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Fig. 10 TM image data in irrigation field

BT ESTM AR50 26k

Classification results of TM image in irrigation field

Fig. 11
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Tab.5 Land use distribution by remote sensing

ESill m/A A/(mxm) A/km? 13/ %

ik 2272 568 25 x25 1 420.36 65. 86

PN 193 667 25 x25 121. 04 5.61

i 246 459 25 x25 154. 04 7.14
Ehicih 563 212 25 x25 352.01 16. 32
SR T B A b 174 443 25 x25 109. 03 5.06
At 3 450 349 25 x25 2156.47  100.00

i 5 A, SR T AR 352. 01 km®, gk
[F] PR Sl S T AR Y 16. 32% AR T w8 T AL

i TS V) 8 Sl 5 b R o A BN O BRI R A
Wik Eh Ay FHER 3 o 29.319,27.271,2. 048 o/
m’, [HF R 352.01 km®, B AR BT R AER
43R 1.03 x107,9. 60 x 10°,7.20 x 10° kg.

FH O AT R e 0 I R S o b A P AR R Eh iy
1.03 x 10" kg, Ji 2k £h#2 4 9. 60 x 10° kg, f fHEh 5
h7.20 x 10° kg, ERHEHBAE BE i 2k B BUER LA ) o
FURER 4110 93. 01% FI1 6. 99% . 1 W £R 3 1 45 43 4F
WARAREIN, A2 AR TE i £R 0 /0 S A7, SR ER
T AT HA —E AR ERRE ).
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