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Fig.1 Theoretical framework of dynamic response of urbanization
and cultivated land use intensification
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F 1 VAR RISt 3.2 Johansen thEE& LG
Table 1 Variables declaration in VAR model 2 AR RE I 18] 5 A 1 28 14 2H 2 e 4 AT A [ st

i KRG PRI U B AL
Variables Code Declaration Unit
WA . WA A .
1 H il UP(urban population) I LA %
[ﬁ}kiﬁﬂﬁ =5 STP (secondary and tertiary — — =Vl 5 o
iz;ti?:: N|3=d(7] industry proportion) R Em s
;ﬁiﬁi LU (land urbanization) N 3538 X T AR hm?

—SERIEIER

geyy  SLRMEEC CI(cropping index)

ST/
t . i
. CUI (chemical fertilizer S g o
lrlltElecr_l— AN use intensity) A AR ke
ation  ARMLHL TPAM (total power of BALTHAR BB AR kW
Wissh /) agricultural machinery) NZIR ISP
3 HR5HM
3.1 RIRRIE
DGO AR B R AR, T B St I ] e gk

AT BT ARASE S, DA W () /7 21 P A2 . 30K A ADF
K5 1] 41 UP. STP. LU. TE. PA. CUL. TPAM K]
PRk, WIS FORE (£ 2), UP /) ADF KIG[EH A
0.898, 73l KT 1% 3 KF R In FHE-3.959+ 5% 7K
ORI FE-3.081 L& 10%35% 3 KPRl FAE-2.681, Uit
HZTHIATRE . X UP #H47 B 2455, Bl D (UP)
[ ADF f36ME AN-4.219, 53/NF 1% 5% 10%53%
KT S —4.122. —3.145. —2.714, PEHI%ZFFN
SERaE 5. STP. LU ] ADF MBHEI KT 5% 10%[
BEMACE LG SUE, Ui STP Al LU P o2& PR .
[{#, CI. CUI il TPAM Z&3EFFar, 250%f C1 —fr
4y, CUL Ml TPAM Z[r Z 7 J5, BB WAE 1% 10%.
1% 2 E KT B4, BIP 52 TR .

*2 LEFIIBLRAE (ADF) %R
Table 2 Varlables sequence of unit root test results (ADF)

ADF B KT TR A E

A Kook KIe(E Critical values at each s

Variables  Test type ADF significant level Result
statistic 1% 5% 10%

UP (C,0,0) 0898 -3.959 -3.081 —2.681 AFFa
D (UP) (C,0,2) 4219 4122  -3.145 2714 PR
STP (C,0,0) -3.640 —4.004 -3.099 —2.690 FFar*
D(STP)  (C,T,0) —6.004 —4992 3875 3388 Ffarix
LU (C,T,00 -3.952 4992 -3.875 3388 Ffarx
D (LU) (C,0,0) —4.189 4122 -3.145 2714 “Pfaeer
CI (C,T,00 —0.941 —4.800 -3.791 3342 K Ffa
D (CI) (C,T,1) 5490 —5295 —4.008 —3.461 -~Ffare*
CUI (C,T,00 2471 4886 -3.829 3363 AFfa
D (CUI) 0,0,2) -1.942 2755 1971 -1.604 Ffax

TPAM (C,T,0) -1.737 4728 -3.760 -3.325 AT
D (TPAM) (C,0,2) 5962 —4.058 -3.120 -2.701 “Pfa***

TEe (1) wer o SR RIRIRTE 1%, 5% 10%7KFFE3; (2) D (UP)
N UP ZERARE, TR (3) ERIRIKMF, C (Constant) fLEMIBI
PEAFHBI; T (Trend) RFRIGRE P HRALE; T /FMETEE
BRI v (R R B 4

Note: (1)***, **, *represent significant differences at 1%, 5%, 10% levels. (2)
The D(UP) represents the difference variable of UP in the variable cell column.
(3) In test type, C represents the constant in test mode, T represents the trend in
test mode, the number behind T represents lag order in the test mode.

[ 740, RIS SRRt (6] 72 51 2 BB i, AT 158 B
XA B 2 [AAAAE K I A ¢ & o ASCH Johansen 3
BRI, BAemEm s REEE (VARD, ARk
Wz BHEN (Akaike information criterion, AIC) i F,
RUEN (Schwarz criterion, SC), AIC Al SC FE /)N,

ARG R BT . AIC 5 SCHTEWT G 3 BAREEU),

AR EFEA RS R R AT AL 1, 153
EERIG AR (R 3. WK 3 AN, AR PR
00 PAEIICE 5% MR KF, BITE 95% 1 B A5 N AEA(E
—NYREETTRE, UL S B R B R At 2 AR A
SR, BIEEAL S #F AR HEE L1 2 TR AFAE K Y
B R R, BEAKMR—8E.

R3 MERELER

Table 3 Result of co-integration test

ARy WA

%izsf iR P Co?jiiiion
relationship Test type Value of P relationship
UP-CI (C,0,0) 0.029%: 11
UP-CUIL (C,0,2) 0.002%** THALE
UP-TPAM (C,0,2) 0.002%* e
STP-CI (C,T,1) 0.009** e
STP-CUIL 0,0,2) 0.003%** e
STP-TPAM 0,0,2) 0.030%* e
LU-CI (C, T, 0) 0.002%* 11
LU-CUI (0,0, 0) 0.049%* e
LU-TPAM (C,T,2) 0.016** THAE

e (1) RIRTE 5% T RZE: (2) kKM, C (Constant) &
RIS EHI, T (Trend) AFIHEA P S EH/LRE, TEMN
B A YA T o (R S R

Note: (1)** represent significant differences at 5% levels. (2) In test type, C
represents the constant in test mode, T represents the trend in test mode, the
number behind T represents lag order in the test mode.

3.3 Granger AR XA

A ST VAR R LR 0 8 S AL S R R
AN MAFER IO OC R, N R Granger f 5k
— IR S B R £ LR 36 R

HZe 4 v, RV “UP AN CI k& 2 AR TR 7,
S 3 W5 2 Wi P 1AM 0.032. 0.033, ¥J/hT 0.05, B
BRI AIC FMEAER S 3 W/, BILE BUR IR,
Kk, 76 5%MBEAKFET, fifE 3 8, BEEREAHKL,
Bl UP & CI Mg 2RI [FBE, JRfEBE “Cl A& UP
ks 2SR RBEELS, B0 UP R CI IR K R 2
FE] ). UP M CUL 763 )G 4 11, 10%1 8 E /KPR, 7
TERE AR R AR, B UP & CUI A2 AR . a1
W, 10%EZ/KFF, UP 2 TPAM IR AR .
W STP A& CI M=K, eI 2, P {ENE
0.039, 1F 5%&E/KFF, STP & CI I EARER, H
CI N2 STP (A& 22 A5 A . STP Al CUL. TPAM Z [
M EARRRERR. W5 3, 10% M1 EEKFET,
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CI /& LU Mk EARIER . g 4 1, 5%MEEKTETF,
LU & CUI g =R JE A W5 2 8, 10% 8 5 E KPR,
LU /& TPAM s = AR IK . SR KE, UP 1 TPAM.
LU A1 TPAM. UP #1 CL. STP #1 CI. UP #1 CUI. LU 1
CUI Z [P IEAE AR R R, RIR I 25
HEHORI LM, Bt R HEL 2 = AEH T 3EN.

F 4 Granger AR X RMILER
Table 4 The result of Granger causality test

gtk We1 #WE2  WE3 WE4

JRAR B -
Original hypothesis Statt;::;cal ii;a% fﬁ;ag fﬁ;‘:i fﬁ;ai’
UP N2 CLIT F&iiti 0266 5.123 5.871 0.114
& 22 A8 SR A Py 0.615 0.033 0.032%*  0.969
CI A& UP [ F4itE 4547 1.177 1.191 2.247
& AR A P1H 0.054 0.352 0.390 0.266
UP RS2 CUI [ F4iitE 1246 0.822 2.636 8.540
e = AR R P1H 0.286 0.470 0.144 0.055%
CUI A& UP 1 F4it® 0345 0.533 0.278 0.394
& 22 A8 S 1A P 0.568 0.604 0.839 0.805
UP 12 TPAM [f)  F4iitE 3.867 1.601 1.141 2.018
e AR R P1H 0.073*  0.254 0.406 0.295
TPAM A UP i) F4iit&E  1.361 1.110 1.012 0.772
=N | P 0.266 0.371 0.450 0.609

STP A& CI i) F &it& 2.609 4.753 0.850 1.086

& Z AR A P1H 0.930 0.039%*  0.515 0.493
CI A& STP 1) F%il& 0.008 0.240 1.037 2.433
=N | PiH 2.609 0.791 0.441 0.246
STP A2 CUI 1 F4iit&E 2418 1.591 1.259 0.294
& 22 A8 S A P 0.146 0.256 0.369 0.866
CUI A& STP I F4it&E 0012 0.458 0.342 2.849
e = AR R PIE 0.913 0.646 0.796 0.208
STP A& TPAM [y F 4it&E  0.007 0.020 0.026 0.080
& 22 A S A P 0.993 0.980 0.994 0.983
TPAM 42 STP 1 F4iit&  1.986 1.289 1.484 3.176
& Z AR A P 0.184 0.322 0.311 0.866
LU A& CI I F%il& 2495 1.262 0.423 0.673
=R EF PiH 0.140 0.329 0.743 0.654
Cl £ LU I F4itE 0.108 1.568 3.438 1.450
& AR R P1H 0.748 0.261 0.093*  0.396
LU A& CUI i F4iit®  0.561 1.610 1.662 15.175
e = AR R P1H 0.468 0.253 0.273 0.025%*
CUI A& LU 1 F4its  2.049 0.264 1.506 2.260
& 22 A S 1A PiE 0.178 0.774 0.306 0.265
LU A& TPAM [f1 F4iit&E  3.540 3.894 2.134 1.317
e AR R P1H 0.084 0.061*  0.197 0.428
TPAM A& LU F4it&E 0521 0.674 1.215 1.072
=N | P 0.484 0.534 0.382 0.497

e P RIRIRE 5% 10%7KF T RE.
Note: **, * represent significant differences at 5%,10% levels.
3.4 BKifR LY iR L

HBE— P XL VAR BT R G, A 4 SR A&
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Fig.2 Result of VAR model stability test
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— Jik i 7 PR %X Impulse response function
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Deviation from the standard deviation of
two times of plus-minus in impulse response function
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Fig.3 Analysis of impulse response function
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Dynamic response relationship between urbanization and cultivated land
use intensification in Anhui province

Wu Hong!, Zhang Xiaoling?
(1. Anhui Technical College of Mechanical and Electrical Engineering, Wuhu 241002, China;
2. China Land Surveying and Planning Institute, Beijing 100035, China)

Abstract: Land use issue under the background of new-type urbanization has attracted serious attention in the land
management discipline. The research is focusing on analyzing the dynamic relationship between the urbanization and the
intensification use of cultivated land and promoting the coordinated development of new-type urbanization and agricultural
modernization. Firstly, the research established a theoretic framework of dynamic response relationship between urbanization
and cultivated land use intensification based on Anhui Province, which is a traditional agriculture area. The research built up a
vector autoregression (VAR) model with the data from 1998 to 2014 in terms of social economic development and land use.
And the co-integration relationship between urbanization and cultivated land use intensification is verified by taking impulse
response analysis and variance decomposition analysis, and finally the dynamic response relationship of urbanization and
intensification of cultivated land use is elaborated. The results show that: First, the multiple cropping index has significant
response to the impact of urban population proportion, in both positive and negative aspects, and the contribution rate is 14.4%.
It has negative response to the secondary and tertiary industry proportion and the transformation of agricultural land to
non-agricultural land, and the response effect has a volatility change in time series that increases in the early stage and declines
later. The contribution rate is 10.4% and 15.6% accordingly. Second, the intensity of chemical fertilizer use has a positive
response to the impact of urban population proportion and a contribution rate of 12.1%. However, the intensity of chemical
fertilizer use has both positive and negative response to the secondary and tertiary industry proportion, and the intensity rises
and then decreases and the construal level is 1.2%. Regarding the transformation of agricultural land to non-agricultural land,
the response is negative and the response is going up in the early stage and then keeps stable and the contribution rate is 22.3%.
Third, the total power of agricultural machinery shows a positive response to urban population proportion with a trend of
increasing first and remaining stable later on. The contribution rate is 20.3%. However, the construal level is 2.4% with a
negative response to the secondary and tertiary industry proportion. It has a negative impact on the transformation of
agricultural land to non-agricultural land and the contribution rate is 66.3%. In general, the level of urbanization and the
intensive use of cultivated land have very obvious inter-influence for each other. The outcome of this research shows the
improvement of urbanization level actively promotes the intensive use of cultivated land to some extent. However, the
inter-influence between them is not a simple linear relation, if the urbanization process was too fast; it would go against the
concept of sustainable intensive use of cultivated land, and even lead to the extensive use of cultivated land. The outcome of the
research shows that the intensive use of cultivated land has an impact on urbanization, whereas, the impact is relatively low,
which indicates that the improvement of intensive use of cultivated land can facilitate the urbanization development to some extent.

Keywords: land use; consolidation; models; urbanization; cultivated land use intensification; vector autoregression model;

impulse response function



