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Abstract: [ Objective | To study the relationship between the change of cultivated land and the developments
of different industry and provide some references for reasonable use and protection of cultivated land
resources, and for promoting regional social and economic sustainable development in Hubei Province.
[ Methods ] Based on the collected data of cultivated land area, primary industry output, secondary industry
output and tertiary industry output during 1991 to 2014 in Hubei Province, this paper tested whether there is
a long-term stable equilibrium relationship among the above variables using the methods of unit root and co-
integration. And by the methods of impulse response function and variance decomposition, this paper further
analyzed the relationship between cultivated land area and different industry outputs respectively. [Results ]
There existed equilibrium relationship between the cultivated land area and each kind of the industry output
in the long term in Hubei Province. The impulse response function can be used to analyze the relationship of
these variables. The primary industry and the tertiary industry outputs were advantageous to the protection
of cultivated land, but with only small contributions to it. The development of secondary industry needs a
large consumption of cultivated land resource but in a long run, this kind of pressure can be eased with the

gradual adjustment of its structure. According to the result of variance decomposition, the contributions of
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cultivated land area to the developments of all industry are low, while the secondary industry has an obvious

promoting effect on the primary and tertiary industry, meaning that the cultivated land consumed was underused.

[ Conclusion | Hubei Province needs to promote sustainable development of social economy, to deal well with the rela-

tionship between the cultivated land protection and economic development. Issues of improving the efficiencies of land

use and economy, modifying industrial structure, and forming a virtuous circle are in urgent need.

Keywords: cultivated land area; industry output; impulse response function; variance decomposition;

Hubei Province

bR N AT S e TR A B B AR BT UR
S DR BN A A7 R i J 0 R B R R A
JRAE 3 32 B A 2 DU B ) B ot e S S kT ] 3
A4 D0 ST B b A AR DR 3 T 28 5 i e X A 7 R A 9
T M A 5 3R A BT Sl B A i R ) A X ol AT B
b LR A A ) 2 X I BT B 1 DR B LA RORR B2 A AR
LA 2 B Wy AR T 3 DX R R B R R
I o A i i R A 5 A% 7l e JR AR A =2 T Y G AR
FEWRFE o Mt % T A2 A 2 22 5 i R 1) ~F- 48 LA MR £
LA R B A L S

I DAY 2 200 0 T AR A A 9 5 e PR R BEAT TR
BT TN 2 5 S S S R e Bk b T AR AR AR Y 32
TIPS P50 A A T B 5 0 A [R] 28 55 K g B Bt
AT FRURIN 28 5 & Jo 14 728 AR R AR LB b T R £ 1 3K
L OB TR 2 U R R A DG R bR 2 T 1
TR LA R 2% R ae e v e A o A
it A SR P I RN | AT N | T AR B AR
(7] 2 0 Ol R T e e U A T R R R 4
/RS (= N BN TR O N D= TR 33
SR bR Z B F IR X GDP 8 A1 GDP ix
BB 22 VA b e = U HEAT R 4T TR B R
SEA TR B M TR AR 5 3 28 B — 28 4 A (] 1 O R Bl
BYHEAT 70 A 20 T H A AERAS [R5l A B 4 It % A [
7l A T AR A A TG 22 S L fE A R AT ik — 20
(BT 58 F15E ¥ o

A 1 S v R B AR R 5 ORI R B Ak
b i DA R H i XA Al A L R R E R OR S P
e T P U ) S A A L T S AR H 28 P R L B
T AV I I o 5 T I AR SR LI b A D B 5k
ZAEXT AL 1) GDP 4% = 0™ Mk i 47 %1 43 1) Be il
o R e 7 g EO6E HE A AR A — L =
b7 B2 18] 09 5 28 R TT AT 5 » LASH XoF 22 ik 22 55 % e 5
Bt PR 37 22 18] B9 2 J& A BT 7 9 HE s XA A 56
WFFE R LA 4

1 WFSEX DL S Bk i

L1 HREHRL
104 M Ak e [ e O e VL AR T JEE T LA
b 5 AR 28 108°21'42"—116°07'50", b 46 29°01'53"—

33°06"47", AR AR L, i FLUL PG LI R L PG 4 KL P AL
HPevis 2, L ST A wEeh . 24 B & m R
1.589X10° km®, (& 4 [# S AUAY 1. 94 %6, Horpr, 1l
Mo 5600, B BE 240, FEIX 2000, MRAESE
TR HE  HEE WAL A S L TR L R L A Bt
M TR R 5 19912003 4 [A] AS W7 0 /0 (19 84 #4%, 2001—
2003 47y /b 3B R, 2004 45 LS A Hb AR 2 R
GBS SU Y EE P RN
1.2 HBERESHLE

ARAFGEE ] 19912014 45113028 Bk 1 AL A st
Vi) ) 50 Al 7 - 0 b T R AR Ak 5 L % 1991 —
2014 AE L4 3 25k 19 GDP 4 & 19 b 4 5 — .
TR & R AE O, B B S AR B0 B e A (Co .
45— 7\ GDP(Pepp) 55 — 77 GDP(Sepp) 55 =
A GDP(Tgpp) 3 4 A8 8 HF A7 B b 1 AR fb 55 7
Al & J 11 1) 56 R BIF 5%, A G 19 5 11 8504 ok U5 il b
BT AR%E 20150, S I BRECHE rh Rl BB A7 AE 09 5 07 22
PEBL G I B A 9 X 45 78 e AT T HR A SR
BN, A 5388 InCy s InPopp s InSeop s InTiop o

2 WS

BT InCp, InPepps InScpps InTepp i 728 W 25 37
s 09 2 R o A T REAATE AR PR LG . AR S
B4 A i ADF (augment Dickey-Fuller) #; ¥ J5
TEHOURE I b A 45 AR i R B E AT O R A
5y, K 96 P AR S S A AE B M IH B 2 4% 8 o [
B B RE 7 4] DU IE B % 78 i 4F 26 3 A B0 AR Y AR i
HRRE A A A PR AR I 0 S

%75 i 8] BT KA RS E 0 2 OC R DR A L 2
HEAT oK W 1 43T A 5 A8 i [A) AH HL 52 I R AR Y
H4R . T HEAT PR A 5 1 O 1 AL E-G (Engle-
Granger) W25 1 Fl Johansen # K ABL AR 125, X T A 4JF
SRR Ry 2 M EHA MR TR RS EG W
Akl Y BIKE AR B InC 43S InPope
InSepp Fl InTgpp # A7 18] I 45 21 P 2 (W] 19 b 4 101 05 J7
T 6 5 RO G 1) i 25 44 HRC STC i T Aff 22 i I B 4
HEAT B LA 55 L i o HAE 22 /0 3 VK OF E JA B
BRER,



CHER]

T 45 - W)L A Bt FRAE A 15 2% 7l R TR B G AR 127

ok w5 R ECRT T A RGN B AL B E
FI O R A A P9 A 72 o ) 728 A 2 dn ] B2 7 £ 5 DA
275 E AR RS8N A B9 RE B R R L T T 22 00 i
HORIE R AR GG EY T7 1R 22 73 ik A% A2 it v oy BT Y
TR« BE T T A A o e o A P B ST R R LU
Sz AN [ o g R R DR/ T R A B T vk
HE— 25 U B 45708 i 0 AR L 22 (] Y 22 Bl I R 25 R
JO7 » ASAIF 5 e 8 ok Jk oo 17 e K50 CIRTD #1777 22 4 i 4
AR TR B AL 48 BF M T B 5 4% 7 ol 7 {EL I A L
SRR

3 BEubiin B 2 R ] R &G 9%

UE5 Br
3.1 HEFINHFERERRE

AHEGE R ] ADF £ 5 J5 i X InCpy InPepp
InScpp » InTapp 28 Tt (14 B[] 5 1) B4 40 SF- F M 22F 47 46 36
Ja AR BN NE 1R,

e 1 Al AL 7E 1% 0 3K . 28 & InCy s
InPepp s InSeop » InTepp 1) ADF £ 56 {35 K F ol 5
{H  ANREFE 48 7 A B 07 AR 09 B i, R W14 07 91 2 AR F
B, xR b T — B 245, 138 D(nC),
D(nPipp) s D (InSepp ) s D (InTepp ) » o ADF ¥ 36
E /N F oG FAE 5 48 T & A A AR 1 Rk . & F
F ¥ 50 5 1 D(UnSepp) (9 ADF 45 56 {4 K T G 518
57K BE 5 48 & A7 500 AR R B, S 3R AR A
Xof i A AR e HE AT B 25 43 45 8 AE /i DOD(C)T,

DCD (InPgpp) 3. DD (InSgpp) I DCD (InTgpp ) J 5 H:
ADF 5 35 {5 /INF o B0 6 46 & A7 B 07 AR 19 1R %
FERF A, Pk, W LLAE L InCr s InPepp s InSepp »
InT oo 4120 Z B BAEE TP 5, 75 5 24T B 3% 43 A1 1) ij 4
a1

1 FIHIFRERESER

ADF i 1% 5%

L3Ny , ik
Rgmfg KA SHE I AE
InCy, —1.78569 (C,N,1) —3.7696 —3.00486 AV¥-F&
InPepp —2.37581 (C,T,2) —4.4679 —3.64496 AKV¥-fa
InSipp —3.00578 (C,T,1) —4.44074 —3.6329 AFfa
InTepp —3.45753 (C,T,2) —4.4679 —3.64496 AK¥Fa
D(UnC.) —2.43297 (C,N,0) —3.7696 —3.00486 A
D(UnPgpp) —3.00294 (C,T,0) —4.44074 —3.6329 AFFa
D(nS¢pp) —1.79153 (C,N,0) —3.7696 —3.00486 A¥fa
DUnTepp)  —2.45257 (C,T,0) —4.44074 —3.6329 AFF

DIDUnCp))  —4.79237 (C,T,1) —4.4679 —3.64496 Ff2
DUD(InPgpp)) —5.42569 (C,T,0) —4.4679 —3.64496 Ff&
DUD(nSgpp)] —3.92651 (C,N,0) —3.78803 —3.01236 Ff
D(D(UnT¢pp)) —7.6527 (C,T,0) —4.4679 —3.64496 Ff

W (Co T KO CoT Fn K 4 53] 3 7 18 R 700t #4301 s J5 99 4%, C
AT S N IR & 8 0 ok $e30i s ADF & 55 =8 b ) HiF 5 B 0
Eviews 8. 0 F 4R #5 SIC #E N (Schwarz Information Criterion) i 72 .

3.2 TEEMHEELR

X725 InCy 43 3915 InPopp » InSepp 1 InTgpp 257
P& [m] )3 5 A X 5 R AL B Bk 2 R AT 1 AR T A 3 Y
g5 2 fros,

£2 HHERSE— = SEUFEZEANBELRRRER

A i i 46 ADF %t it 10 %% I {8 5 %% I S A 17016 A 45t
InCy, il InPepp 0,1 —1. 826106 —1.608175 —1. 957204 —2.67429 P
InCy. I InSgoe 0,1 —1.797417 —1.608175 —1.957204 —2.67429 i
InC. il InTepp 0,1) —1.749439 —1. 608175 —1. 957204 —2. 67429 [IE

HHAR 22 R E R 30 A 25 S AT LUE 7 3 Pk
10 % B 7KF |, 28 InCp 5 InPepp » InSepp 5 InTepp
Z I8 43 BAEAE Up 3 5 2 BV Jl 1 AR L2 — 7=l =
B LA B = A = ] B K R X A
3.3 #HEAR S & 7= = {E 8 A Rk s I R 43 4T

FTFLL oA 5 R L AU A I () e 41 A i 4 1
SERRPER I BF S 5 — 7l B B =k
{H Z [ A AE A KR 0 85 ¢ 2 o mlaz bk o o) 7 R
BN 25 A5 5t 0 H AR 0 A8 Ak i T e 7 AR Y AR
i — LT .
3.3.1 #HhmARst == ANk Par B 1 Eis
FH Eviews 8. 0 #fF, 3F VAR AU 17 ok fige A 125

L7521 B Jok v e 107 R K il £ L b ok o Rz 3095 A A 20
W, R AR e e 0 pR BRI 8 R TR Ca) , U R T
AR B TR A B AR R B — L = R ED Y
M oy L 3 2% it 42 43 i AR R B b TG AR (InC) X 5% —
P AE (nPopp) V5 7k B (InSepp ) L 55 =77k
FEAE (nTepp) Wiy 69 5217,

P L 1 AT B RO 2 — L = P PR A — A
T T 2500 6L T T e ok 1 o 7 2 R 22 R 52 T 1) M) 7 320 42
I FLR AT L BRI — L 35 2h LA AL, I 99 A 2 7
FarE TPz Wi S, o B RO B — L = Pk R
R e T 5E 5 I8 B SR R E S B0k B T R AR SR
13 32 g 7 4 s 20, 7E 55 13— 19 #ika T Rae I &
WSS 0,002, X 38 = 77 b ™= i 11 M [ 9% 2 s i 2



128 7K AR 3 4

537 &

WK T 55— 7l o A TER — L RS il 2 e
Wl TR A A — A BT T 2545 B TE [ kR
My P77 R AL O 80 W R S R T8 — LB =ML R
U 55 508 G L AR 10 S99 0 1 ) g L TEER 5 ST
B RAGS BT T R OF T2 11 U0k e g B 1] w7
Wl AR5 15 13K 2 e/ ME R B s T o,

0.012¢

0.008

W) 8 3% B B
e
S
=

0.000f

-0.004

B 1 #HHERIE— = =7l P E R Bk ORI R i

WAL LR R REE T O % — k™
(B T 35 A B A% 28 3R] A 800 Bl Al 2R ™ B BR B
PE A T S B st R DL ROBE DR 4 AT O i R R
AU 3 AE A B 5 — 7l L T R 4
TR AR S R A AR P A A AT R AT 22
A B A7 H BT A ol = o B O B2 AN
PR AEARO S5 H AR 3 T 57 75 SR A Wi 2R 47 98 o L &%
HURF RG22 65 917 58 T — R 90 AR B AN Wi o
A B ERFF 7 BB AR TR - A oz T A R Y f4H
BT A R AW - [ L A A S B b R 3 BOR
INRET A5 E 4 B T B 2 ) — B 1] P A5
B LR E . © b B I U B T 2 R
e R A M 8 SR B AN BRI 2 B R 4 R
AR HEAT o — J3E (A5 000 b A Bk b T PO s el 2 . T a4
AL A 2 ol (R R 2 — s P b s T
B HuTH AE I Hizof 3 Ae — Be it 301 o A7 Rs 4k 22 Sk 25
ERIRER Tl e R T FE R B M (E B 2R B AL 2
HEVR 2 T T A A ) R R 5 R E DA B b T 3 1 58
S o T 22 M AR T R BE AP TS 2 B R o M U
R ) 2 AP B ORI A ) T A K I 2 o T e 2 T
[ - o O ok b 7 P v 555 = 7=l 7= {19 38 4 X Bk
HosE AT IE T BRAAE T . 1 A =l S A
TE WA LAY DX — 5 i BE b PR T I A B
FEIRAIE AR R /N TR A . K. AR R 1R
2014 AR I A0 2 AR A IR 55 b 7= {E R 2004 4F 19 12
F 5 =7l b 5 B R O B T B N TR
FAEW AL 2 B A 2 B R R p i A HCE R W T
I G Bl A 5 Mk 3 B AR IR S 2

FEAL A K P45 B 52 T A8 7 JH: 1 Jon oA T AR £
PRk b ) R L O 5| B 22 1 Dl L 6 B b T AR
AR R AR T — o B IE T R . (32 2 Bk b
Sk Y PR DL R BN — 7 A R Y BRI KR
X — M i ATh 23 i TR

3.3.2 ZFEFMAsH @R pR A K 2 R
FATRVRE #0536 Ir 45 21 A ik b by £ L. R b A 2 i o
PRIEICI 38 B B G Ay AR R R AR 5 — L L =
M %F e R A i B b T AR Ak 0% e 0 AR B L 3 Akl 2
FIAC R — 77 PP E (InPope ) 55 = 77l 77
(InScpr) Vi = 72 lb P2 B (InTope) X Bk 1 #7 H (InC,)
e B R

0.06¢
0.04F % cmmn ---

PAGREN Sl T
. i

0.02,7 B I EE TR
0.00
-0.02}
-0.04}
-0.06}
-0.08

N ——— —— ———

Wi . 3 3

6 8 10 12 14 16 18 20
E
B2 85— 7l EAR O ok 0B 8

oI P 2 n] . e B — A AR T 22 Y OE b
NI Tl il A = Wa R S DAY DA B IR I B
B TR S BTN R AE SRS 5 Wk B e/ ME . B S TR
PR T AR E A I [ 0 R R . A M T BROGS B
FEE A — A 9 22 307 B IE 1) el B A B B G g e
AL AS 2 WIT iR e =5 9 W Bl /NME S . I
g ETFIFZ#RE ST —0. 03, B =M —
A 9 22 1 1 i X B AR R B AR T IE ) 52
Wa L AEHE 5 A B WE(E S 8 TR A 13 WA B

MBI LR IN AT REAE T . O BROrA% R
J = A= Y B2 i S L AR AR B AR A L I R T
ARA M 1) 77 E o L FA E S A L X — E A L
A LA At TR Y 08 R R A BE 2 Y AT L
B A7 H AT AR BE TS — 7l A
(B H T AR BROAIA M A 7 ) ok — 2P 4R T X R
B AN W7 K Bk T % e AR TR T AR E .
@ B 0l 9 K R T B FE R R B9 i B U )
SRR BT . A 2003 4F R . 6 A BOM R T X B
Mo ORI B T BE o A5 2t T AR e SR B 72 A R
AT 12 48 1) [] IR 20k 22 5% e Ji ik A v B W R AR A
BT BRA S BR g LLAh S T AL A SR KR K AR X
AR — R B T i R AR T

g8

2



CHER]

T 45 - W)L A Bt FRAE A 15 2% 7l R TR B G AR

129

S R Ml A e O AP B S T T L A2 B T AR
A Ak b o F IR AR, 5 H R 4 A O R Ay g
A R ABE T 7 1% 5 5 AR ok 32 ¥ I AV T B B U
PABCER R O . O R TR KX 5 =l
A TE TN AT BE 5 AL A AR =l R R RUA G,
B2 =7 Mk b ER A 7 RN AR AR A AR AR A
Tt H 55 B b 2% )RR G, B b TR AR A 0 Oy i XX 2R
FEAL B 25 R R AR T R
3.4 TEEZWEEDN

2 3.4 4yl gs T Bk b T AR R A 7l R E 1 Y
ZE RS . AR 3 AL EE ol (E R B b T AR
MSE I 5 K 7096 22 A s R G& 58 — 7=l 7= fE, o5
200 2 A B = P ok X B b T AR A R g N, AN
1% 4. MIEZ T, 3R 4 AT Bk i 1 AU 45 77l
FEAE B SEMAE 1.5 % ~2 % Z 1], 52 ) B2 3 AH X 48 /0N
B JE WA R T R 2R e IR 62 — 7l = E Y
S0 TR B AR BRI R 28 7k 5 — 7l B =
P S T F A 3 R S ok b XA Pl
R 52 Mo AR B2 AR B /NI Ry 58 7l 5B — 7k
55 = B Ml R e 2 R 55 5 B =l R e A
TR AR X B =l B A R e R R LR BN IR Ry
B R = R . £ AT A A R
B8 A% 9 b T RRAS £k EL AR X R Y 52 e DA R AE
() A 2 I o I T] (% 4 % B T AR 52 358 — 7k ™
(14) 52 W) 2 378 KT 55 — LB =l e (R H A s

LSIA
2

LSIA
2

(5] Fsf 0F T AR P 6T 2% 77 Ml 7 L T 7 25 £ BT K 5
S N Rl [ e Ay (9 @ S = I = Gk (ER ]
BB X BT AL 4 45 7l & e 32 e 2 32 L A
B 77 M S5 R SR 1 5 W o 5 AL R AT A R S T
S ="l B 2R BE IS 1T i L 5 e TR I 22 A R
Ao i T RE 1 B O B BT o e AR AT R
— 5 R RO
®3 HHERMNEFUFENTEIBRER

Hj‘/ﬁﬁ i I fﬂ? R 2 InC;. InPepp InScpp InTepp
1 0.009 100. 000 0. 000 0. 000 0. 000
2 0.013 87.878 3. 083 8. 751 0. 288
3 0.017 53.920 18.216  26.955 0. 909
4 0.023 27.934  26.467  45.110 0.489
) 0.029 18. 338 24.895 56.073 0. 694
6 0.033 14. 707 20.718 63.542 1.033
7 0.035 13.163 18.501  67.264 1.072
8 0.036 12. 476 18.803  67.691 1.030
9 0. 037 12. 212 20. 191 66.591 1. 006
10 0.037 12.051 21.300  65.658 0. 990
11 0.037 11.758  21.550  65.728 0.964
12 0.038 11. 313 21.074 66. 689 0.925
13 0.039 10. 839 20. 320 67.949 0. 892
14 0. 040 10. 462 19. 649 69.010 0.879
15 0. 040 10. 240 19. 220 69. 658 0. 882
16 0. 040 10. 161 19.053  69.893 0.892
17 0. 040 10. 163 19.095  69.842 0.900
18 0. 040 10.173 19.241  69.683 0.902
19 0.041 10. 144  19.371  69.588 0.898
20 0.041 10. 069 19. 396 69. 644 0. 891

R4 EFUFENHBEREREMESLEHTENBER

S— 7l B 7 2503 %

S 7 2 0 i

85 = 7 (B 7 2 A0 A

) 7l il £ Sl

%ﬁ j:ég.liz InC;. InPopp  InSgpp  InTgpp ?Egz InC;, InPopp  InSepp  InTpp jgég:iz InC;. InPerp  InSeop  InTopp
1 0.078 7.109 92.891  0.000 0.000 0.040 1.693 17.890 80.417 0.000 0.030  0.686 19.848 9.718 69.748
2 0.127  2.889 78.523  9.394 9.194 0.083 0.660 14.489 81.776 3.075 0.041 1.935 23.981 18.780 55.304
3 0.154  2.156 68.613 21.610 7.621 0.121  0.414 11.692 84.270 3.624 0.057  1.289 19.397 46.468 32.847
4 0.181 2.158 51.786 40.088 ©5.968 0.155 0.267 8.968 87.139 3.626 0.080 1.260 13.349 67.311 18.080
5 0.207  1.803 39.861 53.646 4.690 0.184 0.333  6.879 89.331 3.457 0.106  1.094 8916 77.791 12.198
6 0.227 1.516 33.496 60.890 4.099 0.207 0.509  5.485 90.530 3.476 0.127  0.880  6.300 82.870 9.950
700.238  1.372  30.945 63.757 3.926 0.222  0.684 4.825 90.850 3.641 0.144 0.783  4.934 85.362 8.921
8§ 0.244 1.334 30.126 64.564 3.976 0.232  0.849 4.824 90.456 3.871 0.156  0.806 4.302 86.494 8.397
9 0.246  1.422  29.967 64.515 4.096 0.237 1.010 5.254 89.636 4.100 0.165 0.939 4.040 86.788 8.233
10 0.246  1.608 29.993 64.172 4,227 0.240 1.166  5.821 88.702 4.312 0.170  1.131  3.999 86.547 8.323
11 0.247 1.779  30.058 63.844 4.319 0.241 1.300 6.308 87.892 4.500 0.174  1.329  4.124 86.005 8.542
120.248  1.867 30.127 63.645 4.360 0.242  1.399  6.631 87.307 4.663 0.176  1.501  4.357 85.359 8.783
13 0.249 1.887 30.170 63.575 4.368 0.242  1.462  6.795 86.941 4.802 0.178 1.632  4.609 84.756 9.004
14 0.249 1.884 30.167 63.577 4.371 0.243 1.497  6.850 86.727 4.925 0.179  1.722  4.794 84.281 9.203
15 0.249  1.882 30.147 63.586  4.385 0.243 1.514  6.848 86.599 5.039 0.180 1.779  4.881 83.952 9.388
16 0.249 1.882 30.144 63.564 4.410 0.243 1.518 6.822 86.517 5.143 0.181 1.813 4.886 83.744 9.558
17 0.250  1.877 30.130 63.555 4.438 0.244 1.511 6.782 86.477 5.229 0.182 1.830 4.840 83.630 9.700
18 0.251 1.865 30.021 63.656 4.458 0.246  1.495 6.716 86.496 5.293 0.183 1.834 4.769 83.596 9.801
19 0.252  1.844 29.753 63.938 4.465 0.249 1.473  6.609 86.584 5.334 0.185 1.827  4.679 83.643 9.851
20 0.254  1.819 29.338 64.381 4.462 0.252  1.450  6.462 86.728 5.360 0.187 1.813  4.570 83.765 9.852
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