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Evolution and Analysis of Agricultural Land Use Pattern
ZANG Li-juan et al
Abstract Taking Zhenlai County for an example, with three periods of remote sensing images in 1990, 2000 and 2006 as the main data

(College of Geoexploration Science and Technology, Jilin University, Changchun, Jilin 130026 )

sources, under the support of GIS technology, the amount changes of land-use patterns were analyzed by using transfer matrix and the changes
of land-use spatial patterns were analyzed by using landscape indices. The results showed that the agricultural land in Zhenlai County from
1990 to 2006 increased and the ecological land reduced. The cultivated land increased on the price of the reducing grassland. The degradation
of wetland, the expansion of saline-alkali land, and the water resource environment and its changes directly affected the development of salin-
ization. The land-use landscape patterns were simple, the landscape heterogeneity reduced and it developed towards the artificial ecosystem
with simple structure. Based on the statistical data analysis, the land-use pattern of Zhenlai County was stressed by natural factors. The human
factors directly induced the ecological environment deterioration. Therefore, the correct directions of land-use were to increase the ecological

land and establish a complex ecosystem with agriculture, forestry and animal husbandry.
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Table 1 Sorts of land use in Zhenlai County
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Fig.1 The land use in Zhenlai County
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Table 2 The land use transfer matrix in Zhenlai County from 1990 to 2000 km’
2 L in 2
1990 4%+ H 000 4E4F|H Land use in 2000
} B N B S Wb g R
Land use in 1990 . . .
Cultivated land ~ Woodland Grassland Township land Wetland Saline land Roll-off area
#iH Cultivated land 1773 73 124 18 35 62 312
HRHE Woodland 73 139 2 3 0 12 90
EHl Grassland 293 16 329 5 42 157 513
S FRHL Township land 17 1 2 104 0 4 24
Yi s Wetland 92 2 267 1 697 259 621
L8 H Saline land 56 3 66 4 9 576 138
% AT AR Roll-in area 531 95 461 31 86 494

R3  HHEE 2000 ~2006 &£+ 307 A EBIERE

Table 3 The land use transfer matrix in Zhenlai County from 2000 to 2006 km’
2000 4+ HFUFR 2006 £E 4 A Land use in 2006
] B N B S Wb g TR
Land use in 2000 . . .
Cultivated land ~ Woodland Grassland Township land Wetland Saline land Roll-off area

#FH Cultivated land 2 005 42 118 27 14 98 299
HRHE Woodland 75 141 6 2 0 10 93
B Grassland 237 8 339 2 98 106 451
S48 FAHL Township land 19 2 1 109 1 3 26
B Wetland 86 0 57 0 605 35 178
hHgHE Saline land 83 4 78 4 78 823 247
% AT AR Roll-in area 500 56 260 35 191 252

B R o[ e

LP]Zmaxa//AXIOO ) ]_]]:{ —gl[ In(M-1) x100 @)

S SRR DRI~ 5] s, ey ’ﬁﬁx@s_ﬂﬂ FRASLIR m RS
RFRSIBIER, L1 FRROSEIIERC RO ~ 100 s e omaienp, v RATKIBH . 11 555

BR QS ERR. RATRERRFARDABEN  goprom ;S n 5 RIS REY 0. KBRS

W FAFRAAMEIEANE. T 100, B MASE BRI
PERTPIRAA KA IR BWE" . BB ARCGIS
SHAPE-MN = 2 ©.25p,/\/a) /n, (3) T, B Fragstats BEEHBEA] (E4 .

Kt ny NEE j RBMPERE p, 2 j KRR B FERSF

K, SHAPE-MN Y P HBESIRME , BERE R AIEF . ] 3 HEETMFAR[RL

4 IR EK . BERPRERRTERERZT 3.1 EFELHAAKEESRL HIFE 1990 ~2000 4

WEE KRB E - 712000 ~2006 4F - Hf| A FERERAMRBR T 16 4F R[4
b/l ] IRE € B f BB R, SRR 2 B A



37 %11 3

BIIBE  RA LA AREIRLS S 5241

S b YR SRR I AR HL B4 B R 1990 4E4508 39:4:16
:3:25:13,2000 £EL47K 43:4:15:3:15:20, 2006 4] K 47:4:11:3
:15:20. AI L, 1990 ~2000 4R [A], + Hu | FHASFL iR R, #f 34
i, B>, W@ iR Ak EERR MY : 2000 ~ 2006 4ETR], # b
ARG N, B b AR SR/ S M ER R B A AR R K-
FE LA AR BEEL, — =B IRA R R
2006 EPkHb R B 4 B A AR 47% o FFab A LR
F,1990 ~2000 4E[H], I A4 531 km®, Horft 55% SRiRE
;2000 ~ 2006 4E[H]  BEHLEE A 4 500 km®, FoH 45% SRIRE
Moo BT B RHE N R AR S AR . R
AL LI o, FEGIT R AP FIRdA 35 i
AL . 1990 ~2000 4E[A], B HbFE H 4 513 km, FF & Bk
57% , T WAL K 30% . 2000 ~ 2006 4F 6], BL Hh &5 HH 4 451
km®, FER B 5 53% , ERBRAL K 20% . HEHIR T W & #
i, B DA ZYR. =R HhiR FERATE 1990 ~
2000 4FJH] 35 H EAR L)y 621 km?, 25 ) DL B 3t AR it Ay
F. 551K 43% 1 42% . FIEG BB N TR, BA
BB R A TE . WY REBELAA

1990 ~2000 4F i), ¥ AT AR Ky 494 km’, LIS 31K £, 4%
52% , PN B, 217 32% - 3 EhmiAk 5K IREA
BRRR, KRB BT 3 Eh i 2 ' . R .
AR B AR AL R WY R A, B B4 IX 3 AR
MiE R BB 3R A7 s Rt AL 3t A B
{ELSE 2200 ] F o 3 2 A R AL 54 B b ) R 355 ) B 5
P PRULEEA IR | S RIS AN, AR LR EA K .

3.2 EFEHMMASEERRAL HIE 3 HLHWAA
BIAZEM BB T 28+ s RAR AL, LRz 1990 ~ 2006 4F
A =R R R . S5 R DR IREDIREN
MR, Brb A ) TARECK, AR P I . B E B A
TEARFSRRS, WA — YU WA A XA R . TR
EHEPE, 51 B R BHhIRARE . it S8R
Mo LB, Sy BT B o B IR AR AE, B 3t T AR i
B, SR SRR 1990 EPHCY B P KRR F L, 3
2000 £EFFRSHE AL S B H, 2006 45 AR -5 B 30 32 48 0 A
AR A Bl . PR A R AR L LR RN, FEREE
12 3 RR A SRR Y R B WS SR R - AR L £ AT

R4 AFETHAARDIVIES
Table 4 Landscape index of land use types in Zhenlai County

T £ Bt At HH 2 i) H E=N 8
Landscape index Year  Cultivated land Woodland Grassland Township land Wetland Saline land
FWER (CA J/km® 1990 2084.0 229.0 842.0 128.0 1318.0 714.0
2000 2304.0 234.0 790.0 135.0 783.0 1 070.0
2006 2505.0 197.0 599.0 144.0 796.0 1075.0
PEHRE (NP 1990 232 49 126 539 322 325
2000 218 109 130 538 516 132
2006 172 87 84 540 303 76
SEHBES R AREA-MN) //km® 1990 9.0 4.7 6.7 0.2 4.1 2.2
2000 10.6 2.2 6.1 0.2 1.5 8.1
2006 14.6 2.3 7.1 0.3 2.6 14.1
BRBEHHES (LPD 1990 15.6 1.3 3.9 0.2 16.6 4.2
2000 17.0 1.3 3.4 0.2 9.1 10
2006 20.4 0.9 2 0.2 7.7 13.2
SERTRARTERY (SHAPE-MN) 1990 1.8 2.0 2.1 1.3 1.7 2.1
2000 1.8 1.7 1.9 1.3 1.5 2.0
2006 1.8 1.6 1.8 1.3 1.6 2.3
Y SRS (D 1990 97.3 75.4 81.2 53.9 71.8 80.7
2000 92.5 65.3 78.5 48.2 69. 1 77.6
2006 91.9 60.8 79.1 46.7 63.3 76.5
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Table 5 Statistic data of natural and social economy in Zhenlai County

Ei RRFHEE/C W7k E // mm BRRH// m/s ABJ/AAN  BEB=R/TF TERRR/) Tk

Year  Maximum average temperature Rainfall Maximum wind speed Population Total grain yield Cattle and sheep number in shed
1990 12.1 583.1 15.7 30.2 35.8 17.0

2000 11.5 279.6 18.0 31.6 26.5 58.1

2006 12.3 292.4 13.6 29.1 53.0 53.8
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