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Sn= So+ AS* 1t

So+ (Si—= 82) =1t

So+ (Qa+ Qa2- Q- Q) /2000r « ¢
So+ (a*X*F/10+ C, X 10"+ 365L+ H
*K*J*CX 10 *~ 10eFCs— 365L* T+

J * cosaCs X 107 %) /20007 * ¢ (1)
A So—— FFER LS T, %; So Y146

L HES R, %y AS—— FUER R G R 2 2, % /a;
t—— T A BE, a3 Qu—— KABEAKNEZ 53,

Qe Il i A2 AN RO Qs K ZE s
95 Qe (N RSy Vol P FER B G

Y F— HHXIAL km®; X EREK AL, mm;
L VSR B, my H —— S KE P, m;
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43 ) AR I PROYI AN 4E 7K A TH s Bz B R B8 kL 2E AT 1
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I N B3

8 ER 43 TR 70 R A o LR Fig. I Caculating subarea in Changling County
F1 HEARREXEH
Table 1  Caculating subarea and correlative parameters
3 I 11

IEX I I I3 I 12 I
5B Tiew Tiee Tiow Taoan Tow Tacer Toaea2 [aon Taw Tae || TR | Maop IMa-c s ¢
K/ms+d ' 22,8 19.25 0.74 22.86 19.25 14 9.51 4.8 539 15.27 5.91 4.83 9.51 5.93 4.83

F/km? 168 474 115 553 570 318 669 615 516 1007 97 35 36 482 73

H/m 12 6 2 9 9 9 9 15 15 15 11.5 6 9 9 10

a 0.221 0.221 0.221 0.15 0.15 0.15 0.15 0.12 0.12  0.12 0.221 0.221 0.15 0.15 0.12
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2 wTKkMERERSHFE
Table 2 Lateral flow parameters of ground water

I T

i /,T‘” Jm?e d- ! /:,‘60 o/ ()
A- A 35000 142 0.3 0

C-C 23000 109 0.6 50
D-D 42000 105 2.1 30
E-E 20000 299 2 20
F-F 28000 248 1.5 20

2.2 TIRRFUBESEZWEATFXR
Kl L A= 358 BR VAR I T 1, B LA T R 1 4k, 38
AR 1o IX LS A AT MR S M KA
PR R KT A RE o AtlAT] 5 35 sh AR B R bR
HHEVIKR(E 3~ 6) -
F3 HEEFATNRE DRI
Table 3 Classification criterion of prediction
coefficient of soil-salinization
FHEER DR e dhiife BT PR T T EHE
Tl & ¥/% <0.1

0.1~ 0.4 0.4~ 0.6 > 0.6

F4 KIGERTHIBRS TEIBHFUXF
Table 4 Relationships between ground water table
and soil-salinization in Changling County

MR EE RSB P REEREL RRRERREIE dREREE

/m /% /% /% /%

> 6 0 0 0 100
2.4~ 6 0 0 25 75
2.0~ 2.4 0 10 35 55
1.8~ 2.0 5 15 65 15
1.4~ 1.8 10 65 25 0
1.0~ 1.4 65 25 10 0

£5 KERBEHTKILESHEARUXR
Table 5 Relationships between ground water

mineralization and soil-salinization in Changling County

W WML EEREUe RIEdhEe ARkt
/mg L' /% /% /% /%
< 300 0 0 0 100
300~ 600 0 0 15 85
600~ 800 0 0 65 35
800~ 1000 0 15 75 10
1000~ 3000 25 75 0
3000~ 6000 75 25 0
> 6000 85 15 0

Fo6 KICEWMFERSLIMBRLXFE
Table 6 Relationships between terrain and

soil-salinization in Changling County

WHE/(9) <3 3~ 7 7~ 15 15~ 25 > 25
Hhi e s i R WE X

SR R AL B MR KR L 35 3 Fol
S DR, R SR DAL (AR X PR 1R e b o 2 I B £ 1
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(WP 2), R s B BRIz B, B b AL BRIz C,
SR IR ZE D

DU i EBE ek

TR mha 3
M2 Aulfie s A b e )2

Fig. 2 Unable salinization soil layer
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SRR A BT CA BRRY 10 e 3 R T I 2 AR B T 9
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[R5, s T RERRR AR E T 6 41, B 60 4N 4
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AL T I 5 oA, WL L 300 AN E 147
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Ehi, SR oA M i 43R R R S K Se R S
ok BRI A (1) SRAFHI S0 BOFIE, 7E Lo
(1) 75 Eh it Al S, B

Sa+ Se
so= S0t (3

3.4 #HiGMN

FRAEAC 0% B - 8 b WA e 1k, 5 oo S, %+
19675 b A RO R B0y A HE( 3K 3) BT K4y .50 1K
RAVTRERAE LR e an i, 51 /8% S, < 0. 1% 52
RE0.1% < S, <0.4%:5318%0.4% < S, <0.6%;
54 LK S > 0.6% .

Bt WNZITTHURE nis (1) Imse+ 1 ZIDTHRES
Fnst+ 1 NZCHR SRS+ Dy B S, Wt
SR CA B 4 R W AT T R e (B 3) .
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Fig.3 Transformation rule of GeoCA -Salinization model

R7 BOTERESBSENIRE

Table 7 Electric conductivity and salinity of some soil samples

Pt LIRS HATH b | SRHE LIRS HAT R+
e /ms * em” ! 4 /% i Jms * em” ! I/ %
1 0. 598 0.17 17 2. 540 0.74
2 0.750 0.22 18 2.610 0.76
3 0.759 0.22 19 2. 650 0.77
4 0.929 0.27 20 2,650 0.77
5 1. 345 0.39 21 2.705 0.79
6 1. 448 0.42 22 2,795 0. 82
7 1. 469 0.43 23 2. 805 0.82
8 1. 483 0.43 24 2. 815 0. 82
9 1.489 0.43 25 2. 875 0. 84
10 1. 631 0.47 26 2.910 0. 85
11 2.005 0.58 27 2.975 0.87
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PdiE GRS S HATER || R IR S AT R
= /ms *em” ' $h4H/% =1 /ms +em” ' $h4H/%
12 2. 060 0. 60 28 3. 080 0.90
13 2.115 0.62 29 3.225 0.94
14 2,230 0.65 30 3. 340 0.98
15 2,390 0.70 31 3.555 1. 04
16 2,410 0.70 32 4. 605 1.35

T8 1954~ 2003 FRIGBEMESELE

Table 8 Precipitation and evaporation

in Changling County from 1954 to 2003 mm

Ehr o BEW OZEK | Oy BEW R | B BN ER
1954 0.5 1955 1971 1.3 287.0| 1988 14.2 185,
1955 13 167.2 || 1972 6.4 938.8 | 1989 15.9 234,
1956  21.9 208.6| 1973 6.8 2349 1990 45.6 181,
1957 12,1 180.9| 1974 13.9 192.8 | 1991 30.8 207.
1958  20.0 219.7| 1975 4.9 248.1) 1992  10.4 201.
1959 348 I88.5| 1976 19.6 178 1993 3.1 200.
1960 5.8 202.5| 1977 2.5 2511 1994 0.3 253,
1961 10.1 211.4) 1978 257 237.3| 1995 5.3 214,
1962 15.1 178.2| 1979 40.5 164.0| 1996 62.2 186.

6

1

1

2

9

0

1

0

1963 5.2 227. 1980 16.1 185.1| 1997 7.4 215,
1964 12.1 179. 1981 1.7 233.5| 1998 3.3 226.
1965 3.4 233, 1982 12,4 237.4| 1999 5.3 197,
1966 6.8 194, 1983  120.9 298.7| 2000 12.8 194,
1967 32.0 181 1984  19.6 196.6| 2001 2.3 290.
1968 11.9 261. 1985 17.8 198.6| 2002  49.4 204,
1969 54.6 197. 1986 9.2 209.0| 2003 0.6 277.
1970 5.7 240. 1987 4.3 221.6

[l =N~ - B~ - B S = R PR = PR T I T T - -]

K 4 HOr MR AR ARMA BEA 455

H
@ Bk
yio= 0.0186932+ 0.769933y7r. 11 —
0. 13964y 7. -4 + 0.08607yr. 1- 3 +
0. 1545687, 1- 1 = 0. 1183Ters -2 (4)
WERFIIRK(e), 0= 14.72, MAME S = 50,
o= 0.05 M x° = 43.8,0 < xa-o.0s, AT LUNTERL W5

A FERZEF A €) j’at{ﬂ;vi;‘r HEZ %

AIC = 54.173, IR 5% = 1.399, MK RH =
0.7893, UL = 73. 66% -

yio= 0.02358+ 0.6789y7.1-2— 0.33674yr.1-3+

ere 1+ 0.23567ers -1+ 0.33%er. -2 (5)

BRI e) Kil:Q0 = 12.33, AHHE fLa=
0.05 I x* = 43.8,0Q < xao.0s, BT LLIA A 7E5 52 35 1
K FERZEIF I e) KM

AIC = 46,175, B4 07 7% = 1.3681, #HCREL =

0. 8315, )%= 68.52% .

T 85 0] CUR Y, PR R b 28 e (4L BEAS A
70% Fe A7, HEAST] LA 2 AT 5T 7 22
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Fig. 4 Soil-salinization distribution simulation of
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Changling County in 2020 based on GeoCA -Salinization model
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Simulation and prediction of the spatial-temporal evolution

of soil-salinization based on Cellular Automata( CA) model
Shi Xiaoxia, Li Jing, Chen Yunhao™, Guo Qiaozhen
(Institute of Resources Technology and Engineering, College of Resources Science and Technology,
Beijing Normal University, Bejjing 100875, China)

Abstract: Soil-salinization is one of the main forms of land degradation in arid and semi-arid region, and its
happening and development are complex non-inear dynamic process. Influence factors and dynamic mechanism of
soil-salinization were confirmed through analyzing the soil-salinization characteristic in Changling County, Jilin
Province. Geo-Salinization model was set up based on CA model which has stronger capability of computing and
simulating spatial4temporal dynamic evolvement of complex system and with the support of GIS and RS technolo-
gy. Combined with relative attribution data and spatial data, GeoCA -Salinization model was used to simulate and
predict soil-salinization process in Changling County. Results show that the simulation and prediction of spatial-
temporal evolution of soil-salinization tally with the factual situation, which reflect the soil-salinization develop—
ment situation in Changling County. Compared with other methods, the method described in this paper can realize
the combination of discretional valid time interval and instantaneous dynamic visualization expression better and is
an effictive way to simulate and predict soil-salinization spatial-temporal evolvement.

Key words: soil-salinization; GeoCA Salinization model; spatial data; Changling County



