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Fig. 1 Topography and major functional zones of Xi’an, China
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Tab.1 Classification system and scoring of “production-living-ecological” spatial land use in Xi’an, China
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KA BEY A 303 Fl /km?

0 < A== 53 [A] “ 5Kk BE P < 0. 003
0 < A= P22 ] “ 4 " Bk <0. 012

P I (R

0 < AEEAS A “ 97k " BE P <0. 026
0 < A3 25 0] “ 4k " BEHL < 0. 003

PR S ) R A R

0 < H: A% ) 3K BEH <0.003
5 7 ) AR
0 < 7 255 [ 404 BEHe <0026

LR X WP A 2 KBS LT Y 158
Sy S 0 g (AT AR
Y, N
-~ No®
Kofoh = 1, LOWINRESE S0 Y BUH T X 943 2%
SAFIK N, FN 4312 b R4 X SR TE R o)
o SRIRE R MK YT 2. q MR R
[0, 1] E M CTBEIT Y A28 ] 43 57 1 ) 0 5 2 2 4

g=1- (2)



Vol.39, No.5

VU2 = AR A5 )7 I 25 A R T AL 5 ) RE I 2 725

JE R T X AR, W g (R RN T X X
BT B Y M AR B, S 2 T

LR O LT RE A o St m T AR
SCEEAWEFE X S BR FECHE R AR IO, N A SR
FAF DXL A A2 22 5 DL S IX 8BS DY A D T
AT WA TR, K, ARKMHERFA X,
TR E (%) X, B () X, B AR EE (m)
X, L BRI (% )4 DIEAR; XL AR R 4% X
S PR (% ) X, 35T b0 B B (k)2 A
RIFE SR TR R TETEZEX, 2% E
(175~ km ™) X, SREUEKCE (%) X, % 3E A0
BN - km ™) X B HE AT (%) X, i3
[ 5 W =40 (AL - km 7*) F X, R T5 A AL 2330 9%
A (AZTT) 6 PR 5 SR SR PR 3R il X fR 4 L T
B EE (% ) X, BT v AR B (hm® ) 20 5
2.2 HEXRERALE

) P B ok T R R B BT TR R R A
B 45 vp o0 Chitp://www. resde. en) , 1% 50 & DL 4% 3
Landsat TM/ETM ( 1980—2010 4 ) Pl M Landsat8
(2015 4 ) @ BB E LB IR E A S
T JR ) b ) /A A AR R ) R T
HUE I A HLAS B 26 7 125, A2 B 1980 4F (1990 4 |
2000 4 2005 4F 2010 4 A1 2015 4EH 7589 1: 10 J7
VO R 2t ) KAl 60 335 B bR e K R
W% T e BT AR A HE 6 4> — 2% 4 3 R 2
RUFI 17 AR (R 1) . KRG FEHAT 028K
K BE SR BEVEAN 45 SR R, — PR R LR SR kS
JEGRF) 93% VA b, R F REZ G RGEIK 90% LA
bR AR AR .

A BT R R 5 T 4 ) A 2 4F 1 O A
VPG R 5 I 8 R 3 I TS AR P8 R 4R 505 ey e A Y
( Digital Elevation Model, DEM ) i} % 3k 15, DEM k&
U BB 2 M ol (hitp . //www. gscloud. en) , 25
] 43 HE 4R 90 m; fR A7 Ok 12 R0 32 2 i | AR AR
DX AR Bl 5 2% Bl R AR ) 58 Bl K R
RS 4 P DX R, 2 T8 T B PG 4 2E 25 1 4F 18 IR A
VPG HOHE 4 5 328 FH 3 % B2 2o 2015 4 4 A
B s AR U TSR AT 5 B R T b0 R R G v 1
P 0 AR A 5 4l R AR R T B AR K LA
P B B A K 2 [ o %6 7 4598 B0 A
23 o b AR R T OV 22 T g AR ) sl ) et

SEAAT, Horp i bk A 2006—2015 47 R i Ak
o I ArcGIS HOPF K 4% X B 48 11 45 b 5 12 21 1
LT AT X ) O e M TR S S s ] OG AR A A% S
PZ BEATHIAS AL AL B, 06 SR 1 B AR I Rk ) 14 > %L
{8 46 b 1R 4 S 8 BOAL b 3 g U o o B
1 km x 1 km 3 A= 5 9994 A~ W &% T BE i B (V)
14 A P (X0) {8 25 AT 52 B i A 3t 21 PR U 25
.

3 25 gt

3.1 "EEFEHHNZEIER
3011 RS

1980—2015 4F P4 4 T Az j** %5 [A] 2 22 43 A 12 74
LT AR JE DX (18 2) , A 7 Rt T AR 3R B A o
JIN R B2 1 00 S e 22k 0 1 A8 Ak A, 1980—1990
A P2 AR R A ] KA 21,55 km® NIRRT KIS,
1990—2000 4F-, A= = 25 ] W] FF 4f b B 10 45 a2 34
(AR B AU BRBE : - 76. 14 km®) | 4 HP 7E JfE
BE XA R DX AT DXl T DX e A A ) R DX P AR
2000—2005 4, A= 7= 23 [ 40 TH 5 48 v i 3 HL AR e 4
K (AL . —132.88 km® ), B4 P 7 RS X, sk
DX PG B RT X AR R DX R A 2 X
#B52005—2010 47, A= 7= =5 8] 4k 2k 48 k(2 0 .
= 112.03 km®) , 45 Ui W8 3 8 A b IX Ay JAE 35 X, o
DX 30 M DX 3 X e X AR DA R Y ek T X AR R
#B52010—2015 4, A 7= =5[] ¢ 2L 3F — 25 45 9 (72
i = 110.72 km®) , F B A A AE R B XL V4 AT X 4R
B [ N R P O S e = N i A s g |
I 2 A Jey 1 38 7% 55 PG <22 T T R AR R R (2008 —
2020 47 ) Yk £ < oy w50 kR AR RE S A
—H,

XF 1990—2015 4F V4 42 i A= 77 25 1) 5% {4 28 4k
e — 262 B (1 3) , & B 92 B B oy 14 22 1 A=
PEAS A R K 95K CEAS IR - 410.22 km®) o 45
Il X2 AR TG P R U R X JRy B XA
Az A [ 4 sk W i 5 AR AR M R Y T DX R A B
E 5 B 7 5 2R A T BB ORI AR P i T 7 X R A
R RE . At agr R ESiTiE—4 00k
B, VG £ A s ) AR Ak i B E2 9K 8h ) vl e R IR T
7l S5 AL PR R R AR . B, B AR DX = A A
1978 4E (1) 19. 05: 57. 55: 23. 40 45 fk 3 2015 4F 1y



726 i} 25 39 % %5 W
(a) 19804 (b) 19904 (¢) 20004 N
2 72 1A A . PR A 2725 1A A i A
o R o o

__F A gy _F

(d) 20054 (e) 20104
A A AR AP P E
LB T .

0 15 30 km
I

(f) 20154F
A 7 2 ) A

[

0 15 30 km
L |

0 15 30 km
|

B2 1980—2015 FARTEFZEIESF
Fig.2 Spatial pattern of production space in Xi’an from 1980 to 2015

A7 2 ) AR A AR /km?

I v - 50430 ~- 0,012
f#4F: -0.012~0.003

B 53k 0.003~17.164

B3 1980—2015 FHEMASTEEFEN

Fig.3 Variation of spatial pattern of production-space

in Xi’an from 1980 to 2015

3.8:36.65:59.55 3 B BT 9 R LS p A
P =l AR R AR AL 5 B w58 =k 2 %
14 A 77 23 [, DT X A ol 2 77 2 ) 7= A BOKE
M el JHG A A AR AR M 1) A 7, G L OGP o TR B Y
U e A e N S | i I Q= ol R
it X 3T O R A B BRI IR R R A, A A o
TPk 5 AR 7= 25 ), 457 i B 77 XN E A28
Ty fie XN ] o FeA A BR3P 202k fR kAl A 77
) i R4 RREAL 20
3.1.2 A{EE(H

1980—2015 4F P 22 17 A 1 25
WA 1420. 80 km”, 5k & 45 X B A 7 255

] By 779. 07 km’
[i] 8 AR

B — B BARAE (& 4) o 1980—1990 4F, A= i %5 [H]
SN EEY 3k (B0 115,72 km®) |, BN PO IR IX
S 8 2 B 5K 5 1990—2000 48, rhrgs 3k X 35 ) X
BT DX R DX EE 15 DX 47 7 PR R R 38 (AR R
102.20 km?*) ;2000—2005 4, P4 22 17 4k 3% 25 [A] 47 5K
PRFFRT— B BEKF (2508 : 110, 14 km* ), R R [X |
JHE K IX. v B DX ) G g 450 GBI DX R 3 38 IX 7 28
S DA RS 4 X i DX 32T AL A R R T AR B
ik 52005—2010 4F, AE 36 25 [ K 8 35k (48 iR -
229.61 km”) , F A 7E RS X R o X R L PG R
B XA 5 2010—2015 4, A= 3 23 [ 47 5K A4 Jr s
/NCAR R 184,06 km® ), 352 D rfcs 3k IX 1] ARk
JC I 1) PG R ey b D7 1 sk B B, 1980—2015
ALV R ON MR B AR R B 33, 77% H K
73.02% , O3 XN F 2 BE 3 1, 3k 4 28 R
55 Bt lC B AR T o B A OGP T I TR A S RV Rk
—RA R B S E BRI R 1 SR 2 Rk
LRI T IE , e B R R B D e AR T S A
RAEY RARAE . PR A MR 2P R
flh, 1) S0V B S TR SO R R .

G3 AT 1980—2015 4F P4 42 1 A= 1 25 () 4% J5) 22 4k
(W 5) W5 i B VG 2 1 26 3 25 () 2 B4 2 9 9k
RS (AR I 641,73 km®) . KBLBLH iK X 38 3=
B F VG LT TR X, AL P RORT X B X
R IR DX Y DX PG S DA R SR DX R b
SR A3 () 5 A 7R s () 38 LR RN X, R



Vol.39, No.5 VG 2E T = A A5 (0] 7 i 3 4% J) 8 Ak 5 2 R U 727
(a) 19804 (b) 19904 (c) 20004 N
A R Ao R e A

.o PR o
RLAE 3

_E A g _E

(d) 20054 () 20104
AR 2 )P A 3 2 ) S

- P .o
T E g E i B

[

() 20154
A 2 A

[
B

0 15 30 km
|

4 1980—2015 FEHEHEFZEIEE
Fig.4 Spatial pattern of living-space in Xi’an from 1980 to 2015
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Fig.8 Functionality indexes of “production-living-ecological” in Xi’an from 1980 to 2015
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Evolution of Spatial-Temporal Pattern and Functional Measurement
of “Production-Living-Ecological” Space in Xi’an, China

MA Qi, WANG Zirou, ZHAO Yonghong

( School of Tourism & Research Institute of Human Geography, Xi’an International Studies University, Xi'an 710128, China)

Abstract: Production-Living-Ecological Spaces (PLES) is of great significance for the strategy implementation of
functional zones and a new pattern of territorial development and protection. In the past, most studies focused on
the land-use transformation in PLES; However, the evolution and the functional differentiation of PLES in a long-
term were neglected, making it difficult to fairly reveal the complexity of urban land function system in different
temporal scale. In this study, Xi’an city of China was targeted as an case study, and the characteristics of the
evolution of spatial-temporal patterns of PLES and the functional index (PLESI) were determined by GIS based on
land-use data of six periods (i.e., 1980, 1990, 2000, 2005, 2010 and 2015) obtained from remote sensing
images of Landsat TM/ETM and Landsat 8. In addition, Geodetector was used to unravel the controlling factors of
PLESI from four aspects including natural conditions, location conditions, social-economics and regional policies.
The results are as follows: (1) During 1980 —2015, huge changes of PLES in the plains of Xi’an were obviously,
but it remained stable in the mountainous areas. The living-space showed a tendency of congregated expansion,
whereas the production-spaces and the ecological-spaces were severely invaded and reduced. (2) Overall, changes
of PLESI were in accordance with the developments of the main functional areas in the “mountain-piedmont-plain”
region. There was negative growth in the periphery of the central urban area, while the PLESI was stable and with
a high level at the Qinling Mountains. (3) The differentiation of the PLESI was caused by the combined effects
which included natural conditions (e. g. , vegetation coverage, topographic relief, and slope) and social-economic
conditions. The effects of interactions between multi-factors were more significant than single factor in the PLES.
This study is advisable for the decision-making on optimization of PLES in different topographic and geomorphic
areas of Xi’an, and is helpful to the construction of a new pattern of land space development and protection in this

city.

Key words: Production-Living-Ecological Space; spatial-temporal pattern; functional index; Geodetector; Xi’an



