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Image Analysis of Regional Land Use Change and Its
Eco-Environmental Effects Evaluation
—A Case Study on Urban and Suburban Area of Taiyuan City

LIU Qi, REN Zhi-yuan, LI Jing

(College of Tourism and Environmental Sciences, Shaanxi Normal University, Xi'an 710062)

Abstract: [Objective] The aim of this study is to provide decision-making support for the sustainable utilization and the
ecological environment protection in urban and suburban area of Taiyuan city. [Method] By using the theory of geographic
informatic images supported by RS and GIS, the land use change images during the period of 1990-2001 in urban and suburban area
of Taiyuan city were constructed. Based on the research of land use changes images, the character of land use change in research area
was analyzed and the ecological effects was calculated between 1990 and 2001. [Result] The result show that the area of farmland,
rangeland and waters decreased from 1990 to 2001, the dereased area of farmland was the most, while the area of garden plot, unused
land, forest land and construction land increased, of which, the inecreased area of forest land were the most. The change of land use
resulted in the ecosystem service value of Taiyuan increased from 1 202.15 X 10%yuan in 1990 to 1 251.49 X 10®yuan in 2001, the
average increase rate was 0.37%. [ Conclusion]The most land use changes category was the transformation from farmland to unused
land, the transformation from farmland to construction land was the next. The degeneration of rangeland, farmland and the increase
of unused land brought certain negative effects. By the empirical analysis, the way of geographic image was a very effective method
in analyzing land use change and ecological effects.
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Fig. 1 The district of research area
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Table 1 Transition matrix of land use during 1990-2001 in urban and suburban areas of Taiyuan city (ha)

A HIE Y [l s AR HIH Il Bt it A H K 1990 “E5 7t
Land use types Garden plot  Unused land Rangeland Farmland Forestland Construction land ~ Warters Total in 1990
[l # Garden plot 1.09 9.49 0.19 4.73 20.89 47.00 23.75 107.13
AF F #h Unused land 9.12 5439.54 138.73 2491.65 7598.40 1462.08 57.21 17196.74

T Hh Rangeland 0 1168.20 52.65 276.91 778.11 25.80 0 2301.67
A Farmland 114.66 9772.80 773.26 34573.73 4114.18 7920.99 699.98 57969.60
MM Forestland 5.54 2950.15 28.22 1201.18 32396.45 592.51 49.44 37223.49
1% b Construction land  103.86 953.62 31.36 2530.50 489.04 17897.80 679.72 22685.90
K3 Warters 19.44 111.21 0.50 619.86 377.68 661.68 803.78 2594.15
2001 4411 Total in 2001 253.71 20405.01 1024.91 41698.57 45774.74 28607.86 2313.88 140078.66
AZALTH A Changed area 146.58 3208.27 -1276.76 -16271.03 8551.25 5921.96 -280.27 -
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Fig. 4 Land use changes during the period of 1990-2001 in

urban and suburban areas of Taiyuan city
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Table 2 Chinese ecosystem services value unit area of different ecosystem types

FRMR Forest Hilh Rangeland R [ Farmland ¥ Hh Wetland 7Kk Waters Hidd Sand

AR Gas regulation 3097.0 707.9 442.4 1592.7 0.0 0.0
A% Climate regulation 2389.1 796.4 787.5 15130.9 407.0 0.0
JKIEHIF7 Water conservation 2831.5 707.9 530.9 13715.2 18033.2 26.5
T 5 4 Soil conservation 3450.9 1725.5 1291.9 1513.1 8.8 17.7
AT Waste treatment 1159.2 1159.2 1451.2 16086.6 16086.6 8.8
Y Z LR 2884.6 964.5 628.2 2212.2 2203.3 300.8
Biodiversity protection

&A™ Food production 88.5 265.5 884.9 265.5 88.5 8.8
J5A KL Raw material 2300.6 442 88.5 61.9 8.8 0.0
55K 304K Amusement culture 1132.6 35.4 8.8 4910.9 3840.2 8.8
J it Total 19334 6406.5 6114.3 55489 40676.4 371.4

#£3 KEMHRXRIEIRX 1990~2001 FEE+ F| AT
WRAHFR

Table 3 Scheduling of main vary kinds of land use during
1990-2001 in research area

Pl e Y A A BV AR [

Image types Change rate ~ Cumulative rate Area
(%) (%) (ha)

Bt — AR s 19.98 19.98 9772.80

Farmland-Unused land

Mt — i 16.19 36.17 7920.99

Farmland-Constructionland

Rt — it 15.53 51.70 7598.40

Unused land-Forestland

Bt — Fhi 8.41 60.11 4114.18

Farmland- Forestland

M — Rt 6.03 66.14 2950.15

Forestland-Unused land

TR — B 5.17 71.31 2530.50

Construction land-Farmland

ARt — it 5.09 77.21 2491.65

Unused land-Farmland

A i — 2 BT b 2.99 80.2 1462.08

Unused-land-Constructionland

PR — B 2.46 82.66 1201.18

Forestland- Farmland

B — R 2.39 85.05 11168.15

Rangeland-Unused land

S ¥ ] 3t — AR A I 1.95 87.00 953.62

Construction land-Unused land

B — pR 1.59 88.59 778.11

Rangeland-Forestland

Mt — Ly 1.58 90.17 773.26

Farmland-Rangeland

W& LLE 1, 1990 4EF)] 2001 4F, WF5T
X0 2E 2 R GRS A 4 AN 1 202.15X 108 JC 3 i 31
1251.49X10° G, 11 4EP9ILIN T 49.34X10° G, 4
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HARIX AT B SO BTN R R R AL,
KA HAEAWT 3G 2, T AR H ) A 2S00 R 2
AL, HEHRXBARNESRERSMEELE T
—E B, XA EE t T AR 0 AR AR ST R T
B L], PN LB AR AR [ B S DA S A i
PRAE A3 AR I () T AR BE— 2 B 0, I HoMRHb I AR S i
FREAER o T DAL AR A B 3 AN R T
Bt FHGRAIT R TAESME D, i B2
HIXAESRFMRSME S B m R EER E, dim
E— R EOGE T (A S .

3 itig

NHAELL E AR R GERAUN T - M B R A R AX
RNELL LTS 2 (S U AR BRI PE, 51 BB
HERE (CS) M2, DU MUER R RS I E A2
IR B HTEE . BURPE SRR & SO TR



2264 H A& B E 40 %

F4 KEMHRXREMX 1990~2001 FEBSRFERS DM ERMEERTL

Table 4 Total ecosystem services value and the value changes between 1990 and 2001 in research area

[l by B B Pt KAk R St
Garden plot Rangeland Farmland Forestland Waters Unused land ~ Total
1990 4F ESV (X 10° 75) ESV in 1990( X 10°yuan) 1.38 14.75 354.44 719.68 105.52 6.39 1202.15
T dv BBl (%) Proportion 0.11 1.23 29.48 59.86 8.78 0.53 1
2001 4F ESV (X 10° 75) ESV in 2001( X 10°yuan) 3.27 6.57 254.96 885.00 94.12 7.58 1251.49
Jt v BBl (%) Proportion 0.26 0.52 20.37 70.72 7.52 0.61 1
1990~2001 4F ESV 25 {k (X 10° %)
. p 1.89 -8.18 -99.48 165.33 -11.40 1.19 49.34
The change of ESV in 1990-2001( X 10"yuan)
SEAFL R (%) annual change rate 12.44 -5.04 -2.55 2.09 0.98 1.69 0.37
HRBE S 1% R A S RGNS A AR O . s, ESV. VC. k HYE SFIRT, iy j 20 AR RE Ay
W CS>1, KW ESV Xf VC Zw A MR Wk FEERPRE.
CS<<1, JIZEHW] ESV ) VC jEukZ sibE. LUK, ASOR el S, B, AR KRR A H]

UL AR RGENE R BTV 4 2 R SS E
PR E 2L BURPERR R T A T
s \(Esv ESV,)/ESV,
_\(vcjk ~VC,)/VC, |
F5 ABEHHXRIEBRESRGRSMESBIEREL

A SE R B 3 LR T 50%, A T
FUX 1990 451 2001 AEEURMEFREL (R 5) o 4R
T, EERGMS MR E S E R BB iR
AT 1, HE BRI : MRt B, 7KL,
T, KRR ML, PdHh, SmfEA 0.598~0.707, R

Table 5 Change in ecosystem service value and coefficients of sensitivity in research area

M B VC ESV (X 10° JT) BUBIEIREL Coefficients of sensitivity (%)
1990 2001 1990 2001

g s VC+50% Garden plot VC+50% 1202.84 1253.12 0.001 0.002

[id s VC-50% Garden plot VC-50% 1201.46 1249.86

Bl VC+50% Rangeland VC+50% 1209.53 1254.78 0.012 0.005

i VC-50% Rangeland VC-50% 1194.78 124821

Bt VC+50% Farmland VC+50% 1379.38 1378.98 0.294 0.204

Bt VC-50% Farmland VC-50% 1024.93 1124.01

Hit VC+50% Forestland VC+50% 1561.99 1694.00 0.598 0.707

Hit VC-50% Forestland VC-50% 842.31 8089.92

K3, VC+50%Waters VC+50% 1254.91 1298.56 0.088 0.075

K35, VC-50% Waters VC-50% 1149.39 1204.44

KA VC+50% Unused land VC+50% 1205.35 1255.29 0.005 0.006

FAHHh VC-50% Unused land VC-50% 1198.96 1247.71

MﬂmiuMﬁgﬁWMI%ﬁ SEARIER DI

0.598%~0.707%. XKW, X TAHERG NS IE
FRBCRUL, WX R A R GRS I (i AL e = gtk
M, W as R E 1.

4 258

4.1 R JRTTIX S REX 1990~2001 4F 4=

FIF AR A S ) AT A Gt R W 11 4E[R], WFFTIX 1)
i A1 I/ & L S I NI e ol 2 17 7 1 A6
A P MO AR A AN [ AR R 3G . TR
AR S EETT 1) Bt ) AR FH )AL, DR
) A VP R Ak, I DB T A T L SR &5 2

4.2 LRI HY/ I AR A AT ST X R A S R GE R
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