33 1
2013401 H

Vol. 33 No. 1
Jan., 2013

ooPORp

SCIENTIA GEOGRAPHICA SINICA

H}

IE30ER=MHAAZETBET K ERRVLG

KER, & &, FANE

(PRI = B 5 A Rl 222 B, HoOR 220 730070)

. DU IX 2 T A I S By R, 2556 W T AreGIS Al GS+Version7 84151 30 a >k 2% N TiT A 1135 5 45
[NE AR TEAT 73 AT o 4 R - 1982~2009 4, B A5 20 ] BE B9 A3 I, N 101 %8 88 1) LE AT OGP 2 i 1 55, S DGtk
R . N1 R SR b RN DR R e, N 1 43 AN A 2 R SR B 1 A S i, A B TR R v A S
DL 3l 5 X R P [ Xy 3884 TR B J RUAZ 007 25 TR G5 4 o i 6 B N AR AT i 2R » B B R R Bl o I RI-E LT X .
NV E LN, FTAEE R AN, i A 12 BEAE DR TR /N AN 235 B B DX T AR o LT L A= 22 T

EENFSENVIE PSR Es b 2 S Sl =y aa i
X B W AR S IRIEAL RN 22T
FE 55 K901.3 SCERBRIRAG: A

NEAER A NRE R R Z MG 2
Tl 2 50 2R R AL 2 SEAA, FIBR U REYR R T BRI
SELRIHE sl 244t 1 M 1) A ] 8, of o
BEATHIEGT, — 5 i n] S RN 3 A (R X 22 57
— 5 AR X AR B s sl g R M. A
1 58 1R I T i A 0 2 ] ) A AT AT R W T AR
DrOLG S s B A 2 R A, 2 DR R £
HL L AN I PR ST ) R

HABIVG TSR, H 20 2l 50 4EARLLK, 15
BRI TN BEEAT TR ORI T — RS
AR, 2 AT g K R AL IE 3 AR A,
Y€k ¢ Tt NG RIVY U RItR I E A0 tIVY U BIC R
T, 53 A 2 R T 22 B AT OO0 N 1 52 bR 011
JO2FH 3l T PO R HE ) BT X 4k 20 120 80 4K
LUK, [ P9 22 23 0 R s DB AR BT b
SR AN T R K 2 AT T A AR DL IR
BT, B ARG R TN s ) o A Je AR 1
W AE R (ELE RIS R 2 B0 2R R 22 5F
FIABYHTT 5 X8 7Y A R I M X T N 1 R Rk
MWL 2

S AT 22 TN 11 5l o 28 g Y
PR T ——— 2 P T RN T 22 ) Jo A A% Sy

o H 3 2012-05-05 ;43T H3: 2012-09-17

SCEHE : 1000-0690(2013)01-0036-09

A7 oM, — J AT By SR A HA T T A
1 5 22 () AR A S 53— A B T4 74
Sl TN ) oy A I AR AL R B, D e AR SR N
DI 8 AT Ty B T 2 BOR B AR s

1 BRSO A A 3

1.1 ARSI HEA

I T (VAR B E 7 e A N NS 2 9 S DI
] R, M A T R L B N S =K SR A
W 2 HIN A B SR BUR A5 e, 7
VAL AL T s rp DUIR” IR, 5 o5 75 o, 1 4
JBS S RHLX o 22 M T BLEE IR G B B | %2
TEPG LD S KRR R R 3 B 23
T4 Y B m AL L i PR, 22 3 s (e
Z BRI LY, s ) g s Hooe gk 22, 2k
SR T AR AR T o AR T Mk 4 R 8 3o e K 1) 3
b, L T LABG < Bk RHECh 32 T ERBE
WX, PURE Tk WL 2k B A0 Sl A 44 32 b
LTI, DA A6 T o = v [ X, DL TR
HE R R e X AR SO 1982 4
1990 42000 4 F1 2009 4 4 A4y Ay 1] 8] Wi 17T, LA
FIRX A 0% | L LI | 22 R [ 4 N X AE Ry

HEETH - [ H BRRPER I (41161028) H 7 44 8 i 1 K AR 55 9% L T8 42 (2010-003) « P4 AL K25 75 471 5 H

(SKQNGG10028) % 1y

YEEW A G (1965-), 55, Bl e A, i 4, 2%, BN FH9m7 5 X RI 5T . E-mail: zbzhang@nwnu.edu.cn



134 SR 1T 30 £E2K 22 M T A 11185 2 25 AN A S JLTE L il 37

F D8k, LA TE N 2 AT A d /NIF ST BTG, R
N B B2 A3 M AL AT R4 50 o AL 2009 4F
JE, EIRX 4 X ILHHE. ZH 614, BAT233 7
N BHIAR T 038.41 km®s Ay T HEIBFI 4041 5 8, 3C
DL OB S SeFR T I AR S B — AT
B I R T
1.2 Bk X A2

A SR FE RSB AL 25 PN 5 = P RN
135 A 2004 2009 4F == T N H gevt- 2ol 2= M
DX B R A ] A 1 A A DL 4k i A B
BB AS a B e . N M A 22 M T A G
N VG T T4 A, 22 TR i o A DG 22350 11 42
Bt ph T 2N T A X T AR S ON 1 A
WA AR, AR FH 2009 4E 14 XN D 80 EAT
LA o

1982~2009 4F-, = M 17 =3 X AT BUX R AT
T AU, T 3 RS AR, FELL S
(B A7) J9 7, 2004 H=H12005 4R [8], Sk ity £ —
Al R 2 BRI T A B R 25 Th e, JEAT T S UK
KGR %, 42009 4F , 365G X 5 24 AN E A
IANEHT X B X B M IE 64 2. TG
DX FETANMEIE L6 A ZH; 27 X FE 9 AMETIE

1T 1982~2009 4, 47 X Ji [l i 22 45 K, 33
3 YN 1 25 B4 12009 48 N 1508 AS RE B %30t
AT R EC A3 BT, 75 AR AT BOX KR 1) B AR
o AR DG R LB T AT 2 M A B . 255 Y
H ArcGIS Il GS+Version7 A, K 547 BUIX KIAL
TR AIF S XN I 387 2 50 AT 1B DX K 2 T B4t A
PN IIPLBUEAMGIEC ST WNIRE i ¢/ T DR IR
FIRAT B 2k, Sae R BRBE (1) 9 B 7 X &l 23 6 A
B3 AT (RS, VTR 4 A4S BOBLAE Gy i N 10 35 8
HEAT X B2 HT
2 WU
2.1 ZRFERERZE R

(1) 73 [ AH e

22 ] FEAF DG 43 BT 4 FH Al e AN [ 2 () B e AH
QIR 1) BT, S X — B 5 5 AR AL
2 [ b P AR A DG I R AR R I 2,
b5 & Moran’s [, LAt 5 AN :

N2 2 W, (-7 Y- 7))/
(X2, W)E (ni—x )] (D

%, NRBIFFEIX P 1 DX H, W A2 2 T AR, o

253 ) e DX S A I JE A, & ke R P AR .
Moran’s I FJHUE Y FIAE-1 F1 1 2 (8] o $23T 1 1,
RIS AR SR AL — S s -1 I, R WIAH 7 )
PEAESRAE— s #2310, WIERIR 2 BENL AT, A AE
7% 8] F AR OG0

(2) 7% A2 etk

DX 358 e A 5 P 2% ) A S 4 A A 0 DX S A AR
SRELIE S PR AT B, R — 4
A (1,5, +5,)» W2 57 bR By (h) o -

N(h)

y(h)=[N(R)/ 2]Z[Z (s0)=Z(s; + ) 2

S, R A REAEER s NCh) A TR1EE, DA b IRRE A (1 6
N Z () R FEA S A s R B PEAEL, (s+ h)J2 IR
FEA s B85 49 b AR PIREAS TR 8 A

AR S R A S B S (still s C+Co)~ H 4
{H (nugget» Co)~ FFH I E (a) RN 4544 77 2 LE[C/(Cot
OB 1)o7 55 o8 iy (h) bl A5 7] B #E 25 A 1 385
K AR O AELIE 3 — AN AH X Bew 1R O, 2% 4L
PRI EE, R R RGN DI 7. R kg R
B9 h=0 I}, y(0)=Co, i%H R Ty B &, & RN BEHL
AR SR o AR 5 bR By (R) ik 135 & A8 I A0 1) e
PH B o BRONARFR, B s HAT DXl Ah AR 5 52 e i [
(PRI o &l ke T 22 L kel 25 1) [ AH DG FE S
U GE R )5 2= KT 75% I, R GE BAT A A A
FE 5 £F 25%~T5% 2 [A] I, R 48 B vh 45 | A 2%
PE; /INT25%00), B AR DGR g5

y (W& E

2 A

hiEE

K1 Ay =K
Fig. 1 Model variogram
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Fig.2 Spatial correlation of population density in Lanzhou City
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Fig. 3 Variogram on spatial pattern of population density in Lanzhou City
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Table 1 ~Semi-variance function models of population density
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Fig.4  Evolvement of population density and population gravity centers
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The Spatial Evolution and Formation Mechanism of Population Density
in Lanzhou City Over the Past 30 Years

ZHANG Zhi-bin, PAN Jing, LI Xiao-hu

(College of Geography and Environment Science, Northwest Normal University, Lanzhou, Gansu 730070, China)

Abstract: Base on the demographic data at a district level, the article analyzed the spatial evolution of popula-
tion density in Lanzhou in recent 30 years, by a comprehensive application of software ArcGIS and GS+ Ver-
sion7. The result shows that: 1) in the evolution of spatial pattern in population density of Lanzhou, with the
growth of spatial distance, the positive correlation of population density was gradually weakening and the neg-
ative correlation was gradually strengthening in 1982-2009. The spatial autocorrelation range has been continu-
ously increased. The influence coverage of the high density area on the low density area has been increasing
year by year. The random elements that arouse the spatial difference in population density are increasing con-
tinuously, and structure differentiation that space correlation causes is more and more outstanding. The region-



44 oo B B 2 33%:

al difference in population density distribution was enlarging as a whole. It can be predicted that, in the near fu-
ture, the difference remains and in a short term there will no any great changes. This illustrates that population
distribution in Lanzhou is always in an imbalanced state. 2) From the changes of population density gravity in
different years, it can be seen that, the population distribution is partially on the east. The tendency of space
pattern in population distribution shows its regularity, which is high on the east and low on the west as a
whole. In two-center space pattern formed by increase peak in Chengguan District and Xigu District, the popu-
lation density is gradually reducing from center to the surrounding. The general tendency of population density
in different years changes little. The high and low population gravities focus on Chengguan District and Qilihe
District, which shows the gradual and stable eastward tendency and low population density center is moving at
a relatively speed. The moving directions of the gravity of high and medium population density and low popu-
lation density are opposite, which shows that the difference of population density in districts is enlarging.
Meanwhile, as for high population gravity and medium density center, the area of research units of population
gravity at the different levels is different. The district area which is high in population density is commonly
small, and the district area that is low in population density is generally large. 3) The differences in population
density of the districts in main urban areas existed in 30 years ago. And the revolution is under combined influ-
ences by nature element, history element, policy element and economy element. Among them, nature element
is the direct factor that influences population density; history element is the key factor that influences the differ-
ence in population density; policy element plays a controlling and leading role in the revolution of space struc-
ture in a city; the difference in social and economic development directly influences mechanical growth of pop-
ulation, and makes population gravity transfer. Therefore, economy element is the decisive factor that influenc-

es population density distribution.

Key words: population density; spatial evolution; formation mechanism; Lanzhou City



