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TR LI 2E S A (ARG SR ARG e R R T B, SRR G S8 Ge it 5 5 RV B AR R 1k
Bt (Exploratory Space Data Analysis, ESDA) %771k 3 T 128 T %5 BE I 25 4% Jmy I, I (] 22 R 528 (] B4R
JEAYESEGCC IR B R AR AT, Tk R MR B R R BBl A AE A, Rey ™ SRR H AR R PRI
B0 8r (Exploratory Time-space Data Analysis, ESTDA) G845 & Hu 5 B 0] 4 B 2% 4 3] 23 [a] 504 4 A
Hi 2 BT AT 2 58 B A ] - M 28 R AN A A S . S A, A A B AR A 2
FRAVE A R [ AR S AL 2 T ST [ A0 A1, 2 T AR BRI A AR, ROKFRIG TR
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VAR, DOV s i i) 25 BE g AR A [ R s, W] oA A8 s i i s A PR R RRAE , L RARIE AN -
Y, =8, (X', Y, T) +%ﬁ,T (X', Y', T.) X, +e¢, (6)
X (5) o, Y OoRIE, (XS, VS, 1) 25 MEAR SRR A AR, B, (i sTEHL BRI 25 [A] 5
PRI 8O0, B,) A i sEE kAN ISR, BIVEERY R 2 Ak (X, X', T)) AbRYARGE,
Xy S A8 i X, 76 @ M, RIS HBRANAY (] S AL An 1A & rh 2 A AR T8 05 1UME; &, 2R
W7 o
1.4 HHERIR
2005—2016 4Rl i it X AR L =l g e A & 2005—2015 A9 A GDP | ki it 35 1 it
HA, Wl AEAR, BAR, ftizi, Z, =S ES Rk A TEZESEIHRERM (htp: //
www. stats. gov. en/) , 48 HEBT I LRSS FORIE T 2006—2016 4E b [ [E - BHRG THE L, RT5OR
AURTSRAFME, SCrb b 28 T RS A R R A BE ST A 2005—2015 4F, DEM i T b = RL 7 e 55 5
WEEHPE PO (http: //www. resde. en/) , Z3HER A 250m,

2 HREHSH

2.1 TR FEERTHEESN
2.1 1 LT R 2 A T

W (1) T 53R (19 25 (8] SR BRI AL RS A, MRl [ 2R W i 4 2005 4F 1) 483815 X Ik
TR TER BRI o B, AR BURSAR S NG, HARAR(GY LA 2005 AR iR BT 3 U7 it
fimds ORI, ZBaFELE.

(1) HZEFFHERKIE, SO “ZBYuB” AR R, 21X ALMEREZ R T AR 2l
A, HARXT A LM AR AN, TR LRI, W50 A LA BIL AR A Sy 0, W] F [ 1 22
DrR R R BN, T B, RIS, (HIFR MR, MRRE (BB
RS o EL R KT DX sl g 5t A 2 ME R (BRI R 0. 90, e o 1,00, 17 g 7K SF DX 3 DA B4 6 g 48 3 1 e 1K
90.00, [ b AL IIHEAR e nT ik 1. 00, 1l W i /K- X - b 2 5 2 E A AR, i HR AT IX G 1
Wz T S 5

(2) XI5 0 B AR A2 QB IOK S SE MR /)S , wo RBOK P - 3t 2 55 3 HA # Bk, AR ABIK P
T B R . TGS RSB T, b B B 0 A AR A AR, B X 22
Drow BB, RRUETERGR , X M T A, AR PR, T 0 0 2 R K B SR IR
55, Ul WIARE A b2 T X DXl M 5 P A /D o K SR DR DAy o AR 2 S v A R A
SErEERUEEE R, TR EFEEACE FREhEaL TR, BTRE, mHKr It
WG EERA G KIS, EIraER, EHSMATTEERNERTT. 75k, meBEUKF T HEAN TR
KV SRR DXy - 22 TR B, AR AEARARIOK A T S04 7 iR KPS - i 28 PR 8, Ul I A v 48
SRR A b 22 T R g A — AR AR K 1 A s 22 T 4 B WA AE R AL Y nT BE, S TR o

(3) TP RAE TRE, HaBAR TSR . 75 2005—2010 4F, X8 - i 28 3 %5 R 45 2%
FREE LTHRAEEGAT] 29 A, MTARIR - M 22 Tr s B /K P PRS2 O 4 30 23 A (18] L), Wk [ R 23
A 22 U R A A T, BRI BT SR BURRE AR AR TTAE 2010—2016 4, X
AT R T BT R 9 A, GRS A A B 22 A, TR i AR R AR 0 4 sl 1 A3
INE] 4 A, SREETHR A 7 AR 4 4>, BBRRE R A BT 23 A, U] 2 B R A A A s
[)_E B AR S A AT B, SRR DI AT S ) P A A A R 2R R A A R DX i 2 4 T AT R
ARG AR, TP AR A SR AL A AR BN, R TR AR YR X R B A SN S A S, 22
DAL IR A 3 DX i 2 5 9 B2 ) &K P 5 DX K P o e A
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F1 2005—2016 FHETIMEZFEESTEDREKEBTER

Uil 2005—2010 2010—2016
FACE BRI BIOKE OKE EAKOE BERE AR BURKE (ROKE
7K FKF 1.00 0. 00 0. 00 0.00 0.00 1.00 0. 00 0. 00 0. 00 0.00
WEKE 0.44 0. 56 0. 00 0. 00 0. 00 0. 00 0. 00 0.00 0.00 0. 00
FRAKE 0.00 1.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
BAGAKE  0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00 0. 00 0. 00
A 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0. 00 0. 00
BRKr  mKF 0. 90 0.10 0. 00 0. 00 0.00 1.00 0. 00 0. 00 0. 00 0.00
BEAKTE 0.50 0.50 0.00 0.00 0.00 0.50 0.50 0. 00 0. 00 0. 00
&K 0.00 0.50 0.50 0.00 0.00 0.00 0. 00 0.00 0. 00 0. 00
BAGAKE 0.00 0.00 0. 67 0.33 0.00 0.00 0. 00 0.00 0. 00 0. 00
K 0.00 0. 00 0. 00 1.00 0. 00 0. 00 0. 00 0. 00 0.00 0. 00
HhEKFE EAKE 0.00 0. 00 0. 00 0. 00 0.00 0.94 0. 06 0. 00 0. 00 0. 00
BEKE 011 0.78 0.11 0.00 0.00 0. 67 0.33 0. 00 0. 00 0. 00
hEKE 0.00 0.38 0. 62 0. 00 0.00 0.00 0.20 0. 80 0. 00 0. 00
BAGAKE  0.00 0.00 1.00 0. 00 0.00 0.00 0.00 1.00 0. 00 0. 00
AR 0.00 0.00 0.00 0. 00 0.00 0.00 0. 00 0. 00 0. 00 0. 00
BARAKF  wKF 1..00 0. 00 0. 00 0. 00 0.00 1.00 0. 00 0. 00 0. 00 0.00
BEAkE 0.24 0.76 0. 00 0. 00 0. 00 0.13 0. 87 0. 00 0. 00 0. 00
s 0.00 0. 50 0. 50 0. 00 0. 00 0. 00 0.57 0. 43 0. 00 0. 00
BAGAE 0.00 0. 00 0.56 0. 44 0.00 0.00 0.00 0. 00 0. 00 0. 00
A 0.00 0.00 0.00 0.43 0.57 0.00 0. 00 0. 00 0. 00 0. 00
AR 7K 1.00 0. 00 0. 00 0. 00 0. 00 1.00 0. 00 0. 00 0. 00 0. 00
K 0.50 0.50 0.00 0.00 0.00 0.00 1.00 0.00 0. 00 0. 00
&K 0.00 0. 14 0.71 0. 14 0.00 0.00 0. 50 0.50 0. 00 0. 00
BAGAKE 0.00 0.00 0.57 0.43 0.00 0.00 0. 00 0.00 0. 00 0. 00
K 0.00 0. 00 0. 00 1.00 0. 00 0. 00 0. 00 0.00 0.00 0.00

2.1.2 - HBZE TR LA H] B AR AT

WRIEX (2) 2= (3) I LS P R R R ESA MR E ST ME (K2), KBTI,

(1) M2 % B Jmpdl s (Al Ag Jm e Fe e, shaSsmEERRAR, = 2h A0 B Wl 3. anisl 2 R,
FEWA B B PG T T S AR O BE 48 S8R 40 501 200, 18 A, U BH - 1 28 55 4 B ) J 30 2 ) 45 ) 3 A
HFRGE o 2005—2010 4F T H 510 TR AR BE RS, U T B 510 T b 2 0 B SR R S I AK )R
BAWRGIshATE (K 2a); M4, o5, WG, WEg. i, smE., SN &S R, BA
TR RS RIS Jar, LA M XU A AR S rp A B, B B R 1 )R R s Al A% Jmy . 2010—
2016 AEFRARXT K BE 1 0. 003 516 /3] 0. 001 975, 5 =5 AHXT K FE | 0. 105 054 Jik 20> 5]0. 095 876, H#
1o 5 A B A A AR A TR I (L 2b) A 2 5 2 B SR s [ At R () Sh A i B A ek 5, HL g
SRS BTN . FIRBR A, AR E AR, deat, Wb, B WL T RJRER A [ g
PR MRS, M PEERAIRE S . HOR . B . R AR S A R 2P R, UERH 2R T R R
fo, 2R R () ) SR A R 25 A R , XS PR A 285 2 T8 1 4 i oo 4 [ 94 s 0y ol I A0 4 3 1) £
T RSB T M EIE G, ARIE T MR R SR As A 45 R A R E o

(2) b TR R T R I S RS, A iy B ke, HIESh O hdb B 2 m 7.
FEWA B B PG 35 2 i B 0 48 S8t 20l ok 24 L 22 A, 1 BH b b 28 5% 5 B 19 2 MRS 1) S5 05 K
FEBCAFRE . 2005—2010 4F (18 2¢) , P8y il B3k T, 1B v R 3L 3 4 B B A R 3 A8 0 +
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Moz e B e, ARSI D7 1) Bl gl AR PEERRGITAL . AR TIOR L TUARL T,
G AL S A 25 P AR,k M U B A R AR s (RO D7 1) B AR o R4 B
AL T Z 0], G R R e 5 s TR T ) L kb TR P RS . 2010—2016
(K 2d), AFAERS ISR, HARAR2 MR 2. 95 BRI 2. 81, dwm 25 i 2 fEL il 45. 94 FAK 2
15.23, ULH] L2258 BE A 28 RO ) S0 Kad R O i TRRE . IR, 5 b — B B LU rg Jr 48 38
AR5 R B s TR Ty, B S [ 7 ) i s R B O IR IE AR TR R 7, X5 T B R BT R SR B
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THERA X

2.1.3 LT R A TR AT R2 2005—2016 4F o[ + b 42 5 5 R A 25 5T BR 4R B
T TR R A ) B R R, fEAE i B HH HI LH LL

#%EI’JEM%W%EZ@&%%EO ;I:E:J:Efc (4) -L+ 2005—2010 HH 1. 00 0. 00 0. 00 0. 00

S 31 A AR AS B Be N Y R A TR1EE SR ) HL 0000 1.0 000 0.00

LH 0.00  0.00  0.00  0.00
VAN S i DiH : ZRT T
‘ﬁﬂ£9953099‘%€?ﬁﬁfh#"&gm IL 000 017  0.00  0.83
RIMGE R B A TR (£ 2), 40l /& 2007— HL 0.00 0.8  0.00 0.1
2008 4 L) M 2014—2015 A1) & 4 A LL AU 5% LH 0. 00 0. 00 0. 00 0. 00
/}Eﬂ‘? HL ﬂ’ RFH HL ﬂ%@ﬁ LL E!, ﬁﬁ;g\:é% LL 0. 00 0.00 0. 00 1. 00

RIS SRR B KA, R T A E 4
ZEUT R L3 A)RH S A SRR AE A 10 s FE AR
ENE, B —E W SR HOB s B AR, X R
DR DAy o it 2 5% 4 B 3T 0 D R i AR 48 5 kT

£33 2005 F£F12015 FHhETHZFZE
GTWR #HE BT E R RH

A#J GDP -0.78 ~8.89 (2.66)
Mok zs (R R IL R VR B9 2528, P A 7E A LRI ~9.03~4.61 ( -1.51)
PRt SMHER AN KR, RESHIHHIERK T 5 P AT AR ~6.59~2.27 (-0.79)
B, (110 2 B 2% FE A I ) 0 245 iz i ~1.53-9.22 (0.69)
5BV RE . LIS T2 03373 (01D
22 twaFEEYMERNSEEREsy 0 U0 e
223 PG 25 ] A8 A4 5 TS i s 5%
RIS [ 2 0 4 2 S HE (O B R B, ey ST L3
9 2 P S HOR I A SR LR 4 S22 0.07
W3 Fis, FBER R S 0.904 2 L IR BRI -812.28
BB AL, TR, ZOCk B AT 2005 MARE oo
152015 ERAEAREIEE BN L

(SRR PRI

N i U 2 AN L VR B S Rk

2.2.1 LG TR RS AR RR BT

(1) A% GDP (i 2 A0 PR MERE3 ,  1E I SE MRS R0 , 25 (B A (L A AR I RRIE . A 3% GDP [ ]e]
HSHOFHIME R 2.66 (£3, ), BRAMNEMIN, A GDP WInHRBIEANFAERE, R T 205
R EFRFEXRT - M 2655 9% BEAFAE B 3 1 IE Ml 520 . 2005—2015 4F ([&13), A3y GDP X - M 285 % B 19734
SUMAFEEE 2. 93 FRIREN 2. 51, ARfLiREE R 6. 29 34451 9. 03, i B 28 3% & R A FE X 45 48 b M 28 U5 % B 52
M) {2 Sk IE AR 3G, (RS RR A TRRAG, AR M L, 7E%s (B B A3 GDP X 4 M 28 5% % JE 1) /& ok
JERMRWIE T . Bl BIRSEE AR R RE, B AR R SRS SR, hiFE 2015 AFR IE [
o DR R A R R S I A Iy B D, SR B IR R

(2) W ERA B 2 SRR RO, SRR A s, SRS EA —ERkeEr: (K4), Wb
R EIASECE I - 1,51, SCik 7 38T A K P - 1 28 55 9% B2 (R B RS2 i 171, 2005—2015 4RI
ML ZEXT - M 22 55 5% B I T s i R By — 1. 73 BRAIRE] - 1. 65, ARfbiigpEh 7.77 BFH5) 11.67 (Kl 4),
W B3 TT A KO X6 458 A i 28 5 28 4 S il ) 2 S A POrH ik, (LS I s P A B AIG . s ) e I A T
U AR (O RELXHERE ) MR, 2015 AR —A4% Jm KA W28 fk, AH AN A X 22 [A] i
WMFLEZ RIS K, RIHRRARRIE ., R 2015 4545 28 A A SEER N 7, R TR E K
WA BT AAEAE — 2 ) BRI AR, AR 1 30T A DR A 4 % (] Ao v e 7 e 15 FH b AT
ORI, 2805 & R J i 1)
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THE DYNAMIC CHANGES OF LAND ECONOMIC DENSITY AND
SPATIAL-TEMPORAL NON-STATIONARY OF ITS
INFLUNCING FACTORS IN CHINA *

Zhou Yi', Xie Baopeng’® , Zhao Hongyan’, Chen Ying’, Pei Tingting’

(1. College of Land Science and Technology, China Agriculture University, Beijing 100193, China;

2. College of Resources and Environment, Gansu Agriculture University, Lanzhou, Gansu 730030, China)

Abstract The research aims to analyze the dynamic changes of land economic density and spatial-temporal non-
stationary of its influencing factors by using the framework of ESTDA-GTWR in China from 2005 to 2016. The
results showed that; (1) The land economic density was growing steadily and trended to be stable, however it also
tended to be unbalanced in space. The land economic density was very stable in high regional level, but more
variable in middle or low regional level, at the same time, the land economic density was homogenous at the high
neighborhood level and polarized at the low or middle neighborhood level. And the land economic density of
neighborhood had little impact on it. (2) The land economic density’'s local spatial structure was stable, and the
dynamic intensity decreased, but the number with high dynamic intensity province increased; and the local spatial

dependence direction of land economic density was relatively stable and tended to be more stable, and the center
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shifted from north to south. (3) The land economic density’s local spatial cohesion was very high, existing path
dependence or locking features, and only Qinghai province had occurred temporal transitive leap. (4 ) The overall
impact of per capita GDP, freight volume, land transfer fee, the proportion of secondary and tertiary industries,
amplitude of landforms on land economic density was positive. But the urbanization rate and urban scale had a
negative impact on it; At the time of the study, the spatial and temporal non-stationarity of all influencing factors
had been enhanced, and presented the characteristics of shrinkage, stability, displacement, agglomeration,
diffusion, and polarization in space and the enhancement, weakening and stability in strength. So it is difficult to
achieve a leap in the local spatial pattern of land economy. So the flexible land management policies should be
formulated to promote balanced growth of land economic density.

Keywords land economic density; dynamic change; spatial-temporal non-stationary; exploratory time-space data
analysis; geographically and temporally weighted regression
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