E30EF6H
2012 4E 11 A

FEHEERERRXLHR
Agricultural Research in the Arid Areas

Vol.30 No.6
Nov. 2012

30 FRKEEMMHMEBESRIZEFERE
TEXEDH

el KEHF , KEELL #,
P R

(1. PSRRI K ¥ WRSIFE ¥, BRE HE 7121005
2. EMER/KHAR KTERFEF SRR HEM SRR RIVEFELALRE, BT HE 712100
3.PERLBER EREMRK, ARE FHER 010010)

B E HAKREN0EREVBHFBELREFPHRUBHEANHL AR INERLBERY , BA
A MG R FEMBF L, 19802010 FKREHHUES R EFRBERATHEXRANT . RE_FRH
TR, BRER RV BFEH UK ERP WY IR N T ETEF , A0 FH A PR HERA 0.8,10F
RELAMN504.08.1.6, THRKEFTRLEFLBNYHRBEN A, HAEHEALREAREFEHE 104
REFHELFHF-03.-09.-2.830 SR kAR EH UK RNEMAAARELEFMARARFRSAEA,
HENBRATBRERY 2%, THAR BRI EZRLEFRAWY N, EHAANHANARERBAARAE
88.9% K E 8%, kB UK ERIARBRIEZFARLFERIERX . RLEFHRREHBEERDI N
TEREH, ARRLBHEEREA L TERNGEA URIHMEBNHERE BLTAEMNA,

%XPR: HREE R BFEMEN R EHKRAE

hES %S F301.21 kAR ER: A

MERFARE BE#HE A O8Mm, RE S
R MEKE SN, E—Mh S TRt AR
FLOBHBBENNSEAXRFMX BT RER
. SEIEXTARM P g5 AR AL |+ R S M A
B R ES - BFREBEXRYVERHERLE
EETRMAEAERC - IS HaoREN, BiiAK
XEFERG, NZFEREFHEFEZW T O mEE
A R EREEE-V S 2R RERET K
HEEIR B R AR RO S, 3
ZKFRBESHBREN TR FHTHE, K
BTRI-BHRE, Z2FRELRE ST ER
B L R R AT R RRWFE o

ERRIVEZE - RRELE, HEARE—1
HZkidE, UERRS A ERPMESETHF T
TR FF, Br 2 41 3 & b 22 BF A8 oth B B AR AL 2 el 19
ROALE RO . T & B AR B K F S
SEERATRERB %, HS3a 0y EYH S
LB REE T SR . NERBRILE L, 381
WAL 5 4l 2 ¥ & B 1A B B SBON B TR e I
A EHFRRE L, ULHE. SRS ERRERK

14 7% B #A :2012-06-26

XS TRE 4 EE 25N 3 L2 E KM B (KSCX-YW-09-07)

X EHRS: 1000-7601(2012)06-0221-06

-8 A RREFEBAEEARNGEET
B f g BBREHRA R,

KRAMNFELERERESENER, ERE
B A BRI, W RKENEERE™
(191, 20 th42 80 454X AR, R My 45 #9 1 3d £
WP — TG M, B R A L TR A
STRAHEH, AR AR R T 3
TRULZFHHFERE, ARSI ERERL.
A SC R R B2 B & TR FBE e 0  BBLR , B 30
NGB AR, RAHRER R ANER
(6] Wi 37 9 2R B 16 B iR 25 1 TE A %I (VECM) , [37 PR Bk of
U o7 B R 7 22 A MR AT AR B RIT R R B R L &
FERGE S REEEIE, U BB E RN S
B A IR AR5 B, B K IR B R 29 KB
BAES WRBASZFATHEREBREENEX
%,

1 BFRXEN

KK £ (34°59’ ~ 35°18'N, 107°38’ ~ 107°58'E) fiL
FHRAEAEBRHETELRELF L, SEHA 567. 1

EEEN - BREE(1984—), B S HEIA EREL, EENS +Hf SR R%E R BPIK . E-mail:xjp6168 @ 163. com.
* BENE KBEE(N—), &, IEEEA L, HRR, TEAF L A/ BB RSB P E-mail : zhangxp @ ms.. iswe.

ac.cne



222 T 5 Hit X Ry B 5

$F308

km®, 1K 847 ~ 1 274 m, 43 H B 2 226.5 h,4E 1y
KB N1C,FELHBY 171 d, K E 587.8 mm,
ZEPET—I A, £EEH b5 E A
BI43 B 5 24% 7% F 69 % , 7 ¥ 1 B g AR IX i
R B, RPET E A

20 f42 80 FEALLIK, KR & 2 5 H.O & # 11

30000 1

N
w
(=3
1=3
<
o

20000 |

15000 [

10000 |

B b M i BYhm
Cultivated land and garden plot area

5000 [

R, FME A EEmE T RRERLE
B4 & R , Ta) B A o T AR KB WD, M 1980 4E
#124.7 x 10° hm® B E 2010 £/ 11.5 x 10° hm?, {01
Bl 1B, et AR E A B 1980 4549 2.45 x
10° hm? 304 2010 4269 15.43 x 10° hm?, T B fm
T 6.2 1%, Hd 60% K THiH,

1 60000
F s
50000

1 40000

1 30000

R | AL (11

Primary industry product

1 20000

1 10000

1980 1985 1990

L . 0
2000 2005 2010

EA Year

—a— P b B! Cultivatedland  —o— [ #11fii #1 Garden plot —a— 3 -7 V™ {fi Primary industry product

1 1980—2010 K E#titt EAREE— W ~EHTHLE
Fig.1 Change of cultivated land amount, orchard area and change of primary industry product in Changwu County (1980—2010)
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2.1 BEXRSE

1980—2010 E iy B 0 & ( CLS) R AR 8 7= {8
(PDBEXRBETKREGEHELE, A TRARE
HWIHBR M R E X PIEFINS, 23 LKA %K,
AICLL 1978 SEAEMIK R G — BB H 1996 £ A7
PER BRESFRKREE = WEENETFS
WEITE S PIFEF,

2.2 WMRAE

AHERKRERLET KBS EE A LR
BIXF, NG T BT 8 Eviews6.0, 3T 1980—
2010 55 30 5k PI(SE—= L i=fH) 5 CLS (¥ %k
B RAREHITHR.

B F R R R A8 K 3 (Unit Root
Test) , iz ] ADF ( Augmented Dickey — Fuller) 1 PP
(Phillips — Perron) & 5 B2 %} PI 1 CLS Wi 51| 348 i 47
FREER. RAMNMRRIEHFIIBERE
mt, A BEHIE PP BN, SN R EER,

ST - BEEXMIEFREF TR HE

KB —F#R, 4 R G WAZEE B oA g 17
EERE, FEMEXR, AEGK(FHKKEIEL)
#& Engle 1 Granger T 1987 £ 82 th FH TR 16 /¥ 5
WHESFEDBLROFTED, FHREEHE
B 75 #4178 /N — % [8] 19 (Ordinary Least Square) 5 ,
REEARAMREFIIREERE T, & ¥
e, ENAFEDBEXE,

] & 1R 2 18 IE B B (Vector Error Correction Model
- VECM) : i % 3R Fii Johanson #6 36 % # & F tp %8 5
% , 1 AIC( Akaike Info Criterion) ,SC(Schwarz Criteri-
on) PG 36 18 4 R 2 TR B SR 19 B3 (A
BRBBE, VECEBEBEHRRZMAETH VARM
(I8 B EHAER) , R —FE MR, & 2 ko
i 17 bR 50y 2 3 i SR 15 BY A % VEC B,

3 BRI S AR A

3.1 HEFINFRUEAERHESEINHE
SrA X PI AN CLS MRBUE . — B 25 . B %
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F1 KRE 1980—2010 EHBHBELFERMIBFTIIN ADF 5 PP R
Table 1 Result of ADF test and PP test of every variable of Changwu
5 5 R ADF #&5 ADF test PP K18 PP test
Random o8 (c,T,1) i 1 i HR wEH s 48 i
varisble 1ot value (C,L,T)  Cratical value Verdict Test value Truncation  Cratical value Verdict
Pl 2.896 (C,T.2) -3.218 (10%) Non - stationary 2.828 1 -3.218 (10%)  Non — stationary
API -0.430 (C,0,0) -3.292 (10%) Non — stationary -2.032 3 -3.222 (10%) Non — stationary
ArPI -6.928 (C,0,0) -3.689 (1%) Stationary -6.924 3 -3.689 (1%) Stationary
CLS -2.445(C,T,1) -3.255 (10%) Non - stationary -1.871 2 -3.249 (10%) Non - stationary
ACLS -2.782(C,0,0) -3.005 (5%) Non - stationary -2.782 0 ~3.005 (5%) Non — stationary
A*CLS -5.155 (0,0,0) —2.680 (1%) Stationary -5.647 4 -2.680(1%) Stationary

T API R PLIFFIB — BT 250 AP PT U RA B 24, HAKE (C TR CERRUHMRRASRE  TERASHMAE;LER
BEMHERBGCR TH O XA AT RIEATE S ADF RIS H S MBI SICEN B2 PP REBENBRENEZAREFIRERA

BEE ESHTHEAIRRARROBEKRT .

Note: API means that the first-order difference of the sequence of PI; APl means the second-order difference and so; In (C, T, L), C means the unit

root tests including intercept; T means containing a time trend, while L means containing the number of lag order; If the C or T is 0, it means that excluding the

intercept or time trend; Determining the lag order of the ADF test is in accordance with the principle of SIC; The system automatically recommend the Truncation

of PP test; The percentage in parentheses means the significant level of test.

B 1 aJ %1, ADF #1 PP R R B R PI(SE—
Pl E) 5 CLS (b 3R ) 2 3E 52 % 5 (Non -
stationary) , X — B 2 43 API 5 ACLS BRI ¥R/
(Non-stationary) , “Fr 24 A*PI 5 A*CLS R T¥ %
7% (Stationary) . BJ A*PI 5 A*CLS R P Ba¥BF
5,
X} PI 5 CLS #AT IR R 400, MR (DR,
CLS = 18.6217 - 0.25P + e (1)
(7.98) (-9.23)
R? = 0.9849,F = 96.2807, 5K THIIER, e
AT BRE M T REEFFHIT ADF KK 453
mk 2,
R2BRBBRMEA-4.0341 N TFREBEKF 1%
B A1 - 2.8573, FTLAFS) e B FBFFH, PI S
CLS RFEMBXR WWNERGAERKBNYEEX
TR PIE—FIE)S CLS ($#
HEWBEXAER, BREXWH,PIY CLS 1

ERMMEKER,PI SN 1 84, CLS M2 0.25
HA
F2 KRB 1980—2010 St BREZFER

BEFNRE c Y ADFRELER
Table 2  Result of ADF test of error of Changwu

ZEFS  KRECTL SFEKF/% ths 571
Random variable Test value (C,L,T) Significant level ~ Cratical value
e ~4.0341(0,0,2) 1 -2.8573
2 5 -2.0588
10 - 1.3084

3.2 VECH#RET

BEF3.1% PIE—-WHE)E CLS(BHi ¥
B)MEXRSWNER, WL VEC(HRIREE
IE)BEAS,

Johansen I %A ,0.05 B EH T PI 5 CLS &
BRE-THEXR. A LR.AIC.SC il HQ &1t
BHTRE HERBNEENRE. RREFRWE
3T

R3 KREMGHR(CLS) 5L (PIM VEC2)ERBMKITER
Table 3 Estimate resul t of VEC(2) with series CLS and PI of Changwu

Lag LogL. LR FPE AIC SC HQ

0 ~ 378.2659 - 5.58 x 10'° 30.42127 30.51878 30.44832
1 - 308.0776 123.5314" 2.81 x 10° 25.12621 25.41874" 25.20734
2 - 302.9075 8.272131 2.58 x 10® 25.03260 25.52015 25.16783"
3 -299.1799 5.367808 2.69 x 10° 25.05439 25.736%6 25.24371
4 -294.1841 6.394602 2.57x 10® 24.97473 25.85232 25.21813
5 -289.1715 5.614133 2.52x 10 24.89372° 25.96633 25.19121
6 - 288.0547 1.072077 3.50x 10® 25.12438 26.39201 25.47596

HE—THERE, (o TAREIRREME,

Note:

“~—"means null value. “

v

* "means the best value of each indicator.
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HREEREEIEN, BEREREHERN 1.

g7 VECERIT .
API,_, = 0.461 ECM,_, + 0.440PI,_, - 76.723CLS,_, + 0.575
(2)

(4.716) (-1.271) (0.676)
ACLS, | = - 0.020ECM,_, + 0.075PI,_, - 0.547 CLS,_, + 0.205
(3)

(- 1.189) (1.286) (2.859)

R, e W ECM R %,

BRER AICHHE 7.31,SCH R 7.76, ZHE
RBEZREE,
3.3 KREHHNESSFERHHEM A

3R FA bk v R oR BN T 2 St — S RN
Ar 8 A gy sh A R R 12,

RS VEC BRI Bk b B BB 4, B B AR
B | CLS % wi i o] ¥ J5 31 3055 B 08 v o e 1 B IR
EHN10H,BP3 a H—DEFE,10 a H—ANEHH. 0
B2 i,

10.0
75
50

25 F

0.0

) % % % Response index

251 #% J5 W Lag phase/3a

50k
—a— PI% H B if) o ili % W Response of PIto PI

—o— P CLSH) # i % W Response of CLSto P/
~-0-- CLSSPIM) Mk % %) Response of PIto CLS
--c-- CLS3% B & ¥ rh i B ¥ Response of CLSto CLS

2 KRB PILCSH—THREENHREMELR
Fig.2 Response of P/ and CLS to a $.E. in Changwu

B 2 o Bl R rhvds AR A RO B8, Bl R
MR FEH BER K MmN BEERE, B=BN—
AEE A, R B 10 4E (H AR AL B, B0 21 - 4 BB A AT
19, KB 1980—1990 EAE L&

Rkrb RIS R R (1) PICE—7 L™= 1{H)
Xt B B i — AR AE 2 whdy 69 Bk o o B (8 78 B4 B
WRIE, BT R E R 2.0, P ZHmad 2R
W9, ALY 10 F L E N 7.3, RATHI Y
BIH 3.65 £ o AR 7 32 4% 1 28 B 1 < Y 22 ) B It Bt
BRBEMmMEM, RMARPHEHR T PHE—-RE>
W —# R RS R ES R, T
RVZHHER, H RS 58 & BT H

BTN, (2) PICE—F W 7=1H)3% CLS ($fb%
B ) K 3 B 1F 160 v b SR , AR R AN = A B 5 A R Bk b
mi N HI{EA M 0.8,10 a RE E43 512 0.4.0.8.1.6,
Bkrhm PR S IMEA B E. (3) CLS (B
B)3% PICE—= Ak i Bk vhow B S ETERT
B RIN -0.3,-0.9, - 2.8, 1 g fE gL
HEa# oRWas , R R 20 42 90 R %K B #H
SRR R ESH R ERE, RIEERNAR
WP KA SR T Rk 2 HF R PR & R, [R] I B b T AR
Bk, (4) CLS Z A HEWMA K, X 8 & K w5
Fxt PIEEW, BN REEOELET
Faho xtF PI M — e, CLS BB FEE
WA IE RN . X CLS M—/NtrHEZ hiks, PI
SEMEBEREEEREN, HikHE PIRLSESR
HuL B Y AR 3R B, ARl 2 BF R R X B 3t TE R i 3 0
B EEW ,BREW ST KR ZH b5 B 8
AR E,

R T B RE BFEAR 25 R B & W 3
AL A T EE M, XF Pl CLS #4777 2 4 1%,
J(E T B B BCE R 30, SHTERILE 4,

F4EW, (1) PIGE—TkPH)%Z CLS($i
RS MERLE R, FERT 14 45 58 im0 B2 B
B.Z2EREE2%. XRUFBEEOBATLIK
HARE S Hhxt X4 b 2 Y & R AN UK, B Z AR
MR RER, S B E BRI 2 TR R TR
RARE. (2) PICE—7 M r={E) 243t CLS (B
WE)BM TR ER S5 88.9%, G B RS
B> B—HEREE 8% UL Lo BLEABM B & AR
R FTERRAEZIRLEFRBENEZ W, CLS
(Br 3R St PICE — =k ™= 8 89 & e B i 5
BARETE 22% , LI H b B WD XF R 2 5 K
BEWMAR S, W PIX CLS B BRILEE 718%
PLE, BB AL 28 BF & R X B b 30 B R D B R T B
.80 PIRRLET - TR -RAETHE
ST E,

L4 PI 5 CLS MRk vhm L &y 2 R 85 5R , &
o EMNERREER, RELEFREAEPH
SER,RETRENHS T/, BRFBEER
RN BT K RA RHFER, BFEDE R
o, BN — BB 4k Hb 59 VR 40 B A X AR 4 B I IE 1A &
BrEdgm, Hit, hABBBESZEFTXRNF
E.RERHMMEBRNASHEBL, HEKHR
K,EENRPERBEEMAE T HRENGRIEEIH
%,
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£4 KRE PLCOSHAEIME
Table 4 Result of variance decomposition of Pl and CLS of Changwu

- PI cLs
Period ﬁ;ﬁ:fi% PL/ % CLS/ % Tﬂﬁgﬁf PI/% CLS/%
1 1.4 100.00 0 0.9 1.05 08.95
2 1.9 99.99 0.01 1.5 3.82 96.18
3 2.6 94.38 5.62 2.1 11.57 88.43
4 3.5 93.55 6.45 2.4 21.04 78.96
5 4.6 92.25 7.75 2.6 32.33 67.67
6 5.9 90.47 9.53 2.9 4.1 55.9
7 7.6 89.00 11.00 3.4 56.29 3.7
8 9.6 87.23 12.77 3.9 68.12 31.88
9 12.0 85.60 14.40 4.8 77.79 22.21
10 15.0 84.25 15.75 5.9 84.26 15.74
1 19.6 83.09 16.91 7.3 87.69 12.31
12 24.6 82.13 17.87 9.1 88.94 11.06
13 31.0 81.33 18.67 11.5 88.87 11.13
14 38.9 80.66 19.34 14.5 88.06 11.94
15 48.7 80.10 19.90 18.4 86.91 13.09
16 61.0 79.64 2.3 23.2 85.66 14.34
17 76.2 79.27 20.73 2.2 84.45 15.55
18 95.3 78.96 21.04 36.8 83.34 16.66
19 119.0 78.72 21.28 46.3 82.38 17.62
20 148.0 78.52 21.48 58.1 81.55 18.45
21 185.0 78.35 21.65 73.0 80.85 19.15
2 231.0 18.22 21.78 91.3 80.27 19.73
23 288.0 78.11 21.89 114.3 79.79 20.21
2 360.0 78.03 21.97 143.0 79.39 20.61
25 449.0 7.9 2.04 178.7 79.06 20.94
2 560.0 77.90 22.10 223.3 78.80 21.20
n 699.0 77.86 22.14 278.9 78.58 21.42
28 871.0 77.82 2.18 348.1 78.41 21.59
29 1086.0 77.79 2.21 434.5 78.27 21.73
30 1354.0 7.77 2.3 542.0 78.15 21.85

WS FIETMM, S ESRER P CLS EAPHNBMRE,

Note: The first column is the forecast period. The second column and fifth column is the variable PI and CLS in each of the prediction error.

4 ZHRHTR
4.1 & it

(1) g RERBEMRILZFLERE(PHS B
B(CS)ZAEGMBER A EZRAFAEEK
B ENREXHEXR, PIEEM 1 A~846, 30
SEHFHE R 0.25 M HAL

(2) BT &R EBIE, bk ok B o B R

B, CLS %t PI IERC N {E A B ¥, 10 4 R EE Efkop
0 B {E 4 B2 0.4.0.8.1.6,30 SEHEMN K 0.8,
8B B b B A X R 2 B R R A R L
R AR H R4 858 800, BR R IE R 2Rl
ZFRGEHEThPH - NARTLS, HTBARR
MR ARFHEH—4FE, FIEFERA,

(3) HENBHFRBA, PI X} CLS B vh it 5 10
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Risk assessment of drought for winter wheat production in Hebei Province

KANG Xi-yan, LI Chun-qgiang, DAI Li-qin
( Hebei Key Lab for Meteorology and Eco- Environment/ Hebei Meteorological Science Institute , Shijiazhuang 050021, China)

Abstract: Based on the risk analysis principle of natural disasters, both climatic data and yield data of winter wheat
from 49 meteorological stations in winter wheat producing region of Hebei from 1980—2010 were used to calculate three
risk indexes including climatic drought risk, crop drought risk and yield losses risk respectively, then risk zones were di-
vided, and based on those the disaster reduction strategies for different risk zones were put forward. The results showed
that there were mainly moderate risk or higher risk zones according to the climatic drought risk analysis in the province,
and the higher risk zone was the main one according to crop drought risk analysis, but the main zone was the low risk
zone according to yield loss risk analysis. There was no significant correlation within climatic drought, crop drought and
yield loss, but there was significant correlation between yield loss risk and irrigation. Different strategies should be taken
in different yield loss risk zones. In the highest risk zone, drought-prevention was the key measure, a series of measures
of moisture-conservation must be taken so as to improve the use efficiency of rainfall. In higher risk zone, the main mea-
sure was drought-resistance and drought-prevention through strengthening water conservancy project and improving irriga-
tion efficiency of farmland. Optimizing the irrigation system was the main measure to achieve high-yield with less-water in
the medium and low risk zones.

Keywords: winter wheat; drought; risk assessment; measures for disaster reduction

(L35 226 @)

Econometric analysis of relationship between quantity of cultivated
land and agricultural economy in Changwu County in past 30 years

XU Jin-peng', ZHANG Xiao-ping’, ZHANG Jian-jun®, XIA Yan®,
SUN Yan-ping', CHEN Feng-juan’
(1. College of Resources and Environment, Northwest A&F University , Yangling , Shaanxi 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw , Instisute of Soil and Water Conservation ,
Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China;
3. Grassland Research Institute of Chinese Academy of Agricultural Sciences, Hohhot, Inner Mongolia 010010, China)

Abstract: The agricultural economy of Changwu County has advanced rapidly over the past 30 years, while the area
of agricultural land has declined at an’ amazing speed during the same pen'o&. In this study, an attempt was made to
quantify the relationship between the amount of farmland and agricultural economy development in Changwu by establish-
ing Vector Error Correction Model (VECM) and in combination with Impulse Response Function and Variance Decompo-
sition. The results indicated that, a positive but slight effect of farmland reduction on agricultural development was identi-
fied. The average impulse response values were 0.4, 0.8 and 1.6 for the periods of 1980—1990, 1990—2000 and
2000—2010 respectively, and 0.8 for the entire 30 years. On the other hand, the effect of agricultural economy develop-
ment on farmland amount was found negative, and tended to intensify with time. And the average impulse response values
were —0.3, —0.9 and — 2.8 respectively. The change of farmland resources did not seem to contribute significantly to
the advancement of agricultural economy, with only a maximal 22% of the contribution from farmland change. While
farmland decline was greatly influenced by agricultural development, and a peak 88.9% of total decrease in farmland was
triggered by agricultural economy factor. Thus, it is urgent to find out other factors that could boost the local agricultural
economy and preserve the limited farmland resource for the purpose of food security. »
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