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Fig.1 Structural diagram of early warning system
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Fig.2 Physical structure of the system
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Fig.5 Function structure of system for early warning of regional grain production safety

1.4.1 #5%%m

AEBRFEAERERRRE TERER
HAPER, REASREATHREISBRAEE
B ZEBHEHEEEEHIRE ERERRRER
WE; TEXEHEFERTRRHRE T REM
MR AP EEEEQBEE AR WA P s
BAFER.
1.4.2 HEEHE

RERBBIEAE EH ER RERDE, NE
MEAEMBEFTAERER, METRER®E T
B OERF A, TUEZKENME B EE.
XF RS AR ER.
1.4.3 HIEFHA

TR ELA X R P g X I AT & RS A B
HITHRE , B 45 B X IS4 T30 i 25 X SR 08 T
RPAESEEMTHESATNER, RERE
BT R RG2S R 508 P B 7 A e kbt AT 4
B RS RERE EBRE R,
IR F FIRI 2R (1, 7T (6] )9 K A R
KEDRBIRERS,

1.4.4 GISTH

3F ArcGIS Engine F R AL LT E
BT AT SR . O TFHEER
BREFEREMEEEER. £ GIS FAX AR
THATTAMREE=REHTER EEESE .
B TR EBRREEeRA. Of
TEEMKRER EE. St EE, fTFHns
FamER, RLEFRANEZSEEEEZWE
X ABREAEREE S, B, 5 THREEA S
METHRBAEFELBREASHN W, XRE
KEFZE#FTRET XK R GEBRSFNER .S
T ES, @ EEEMM T, BREFE
AR R RE S MR R B B B FORIE T35 R R AE,
R, AR A2 EHRIE 2 A S B M R, 4y
FRER MG HA, B CIS TAAEREH
HAE RS R MHE R ST (SRR E LS,
1.4.5 EAEm

BRI REEABITHER, R #THE
BB B E T REE R, R AT LI R #1758
Weodsin ER EiRBH. APATUERECER



%34

ZHER,%H: ETF ArcGIS Engine HRBHER B E L EWE R LRI 5EH - 139 -

BER BT TR AT DL B 8 SOBERY, X BR8]
BRRIAMB AR, X TFRIEER, AP LB
EHEHERPEFEFBREXRBERF. .S EBERT
AT MR FEE; X2 R, B P Rl LAk
FMRE SCHFVE 2 B F, 365825 81 B F AT MBR
% AEETSREFREMLIR SErE
HE WS W EIES CIS BT R, Hoh R
B EIRE P — T RE S M EE R RS
FRESEERFHTHEEN, S RTLUA
R BE & RFELTEEESD, ] AN E
B R B BR AL TR B i, AR
TR

1.4.6 %5

MEMTRAAEEENIIR. APRARE
REMBREETLRLSFEER, 25 RHETM T,
SHERITEPRIEAT B, M A G R T P K
A, TR EEENESRE., RERANR
BEFREWMEF ERETHm A k& K AE™
BABUKRBEFLZLEETE ., EEUSDA
SR AL S 2 A A0 Bt B B U R A0 LA B
b B SRR B DA R FA B B O EnE B R i T
BRPERESY . ESXIHEMERATEL
RHER EEXEMHEE, TUHITREESRE
BRI,

PR B B RBEAY TR/ M ERS
LFRABHERZ L, AT AR — X 5
e EokmE B

S

Kzsl: . (1)

KK B BE TG R S, LAY
B E A (hm®) ; S, WB/D AL H e BB (ho')
ERSHBBETESN P REZN—1SH, TH
W ERTE

G
Smin =BF_.}6 (2)

KA, S HR/PABHER (hm’) ; 8 AR
BHRAE (%) 6. ABEANHIRETRE(kg); P
HREHFE (kg/hm’) 5 Q JR EHBFER &P
BEIE (%) -

PR SRR ES L RRE S, Tl
Ho RS R RSB R B AR, B

T,-T
R =7‘X—NL -1 3)

R RABHFERERYG T, M T, 25IR
NTEERMREEEHBETNER; AX H 5%
HESER LA O R (AX >0); N RS ALY

A= h S8, mMRAG)FHEEHBERA
RS THE B
T=By +B,f+B,X, + -+ +B.X, (4)

R, TAXER AT SR f R
FREH™; X, A RAR BB ERAR LR
ABR(GELEFERE RN ABRE RILES
DRAMEBRERE) .

RIEE R F% R, et B AR B
RBAESNTLUARRBESLLTE. RIERIL
=HBER R, B o B R B8 B
e R AR R R KGR R, 47

RLE BE T EEMEE(ERLD,

x1 BURKORR
Tab.1 Thresholds of model for early warning

PR RTRAKR BB AR RE K B HBERE
R=0 K <1 %
R=0 K >1 %%
-1<R<0 K <1 g
-1<R<0 K >1
R< -1 K <1 ¥
R< -1 K >1 =%
2 ZHENMA
2.1 EREH

REWMBBRINE, LRI =8 RHI 17 LR
Fo UHRIFEABERBENEM, ERBETE
2HERET  HE B S BN ETE R M
HHRBETE R BIEEHNENELE, R
EEHENELN, RASFHEERRISBHNE
BEER o

EEHHHEMERBE K, 5EEIHTER
ANBHBER (X)), HTPRBHAER
100% , X EE BRI HGREH BFELNE
B AYMRRTRE G RRAFRIK=ZHLENA
PRBEHENEEMANRE A ELEERHE
BT R, 1996 F R AP EHRRRE)
BEBFHE 2030 EPEHABBRRESEFERE
F400 kg AT AT R AREEKFIESME K
EWEXR, BZBEEE SR PRA, BELRE
HX1995 ~2003 MM HER"  RILHX L4
BIAYEHE R 294.98 kg, ZEEAYRBSE
BHEME AR EYHEANSREE T
B 295 kg HHTHEE, E T HRILHBXEABRE &
ARITENEMRME 695 kg, MALDBE REH>,
FREHE A E AR AL AR A A B R T B8R R A
TR T A ) 5 B S s ik AT T AR E



- 140 - H + % ® & &

2010 4

PR PR RBER (KX (3)) B A
FHERRRAEZTES BIHM(R(4)) FEH
B HAPHEBERTEWRE™EHS MEE
HE IREEMHERX,) LEAR(X,) R
ERL(XG) R AL R 30 0 (X)) 7886 T B8 ot
HRBRBHEE(X,) . BEEMHE N A RRE
BIHRR TR B IFMER, BIX 08t
HRABREBMHER (GEER 6 BIRS) 2

PRMEALSE R Mg B A e R
BB REEREMK. BT RBE BB ARK
BHER FHESEAMEABBAKARE
Biff. MEAO REBMHERLEMAR B
BB ARl U S 3 g 3 A B st e R, R
FRIK €5 500 #0185 B 7 s AR IR BB, 22
UETZELERASTBBRENSBEFHER
BERIIMT

T= -227 879 +4. 812X, +6. 855X, +4 949. 151X, +0. 754X, - 0. 130X, (5)

ZTCEEA AR EN, RIVERME X R
¥ R=0.910, FEHE R R =0. 828, R HI
RBN0.828, MR AT SRR F 2420

BHEMRBK, AR IR, ARER, FR
YR K F=1918.255, FAE#E#E P <0. 01,158 5
TEEXESHEER T RIFEMENE, BHRKS0
AREXH, FEAEEEE L,

X 1993 S0 RMESE , B e it B e AR A\ 28
A H BEMBEEARHA DR, RER
EEEBAD REBHER LR ERER,
RAHE S B I FE T B, RAHK(S) TR H &R
EMEERHBHE™ N E], RERAKX)
B A RETE R, USHKEMATA
Bl R LSRR B W RO E S
THE MR TS R AE 4 OB B B P BT B TR R B

H(R2) FBEFHAENERE. RARINE
BEHIEVRET] IS RER R FE R EE, F3E,
a] LAE I FR AL =44 2000 4E 2003 451 2010 4E M
BREFR2EE,

®2 HHRAHHHARRES B0 SR
ARTEZEERE
Tab.2 Arable land early warning in quantity and
quality of Yushu in Jilin province

BUR 725 2000 4 2003 4 2010 4
K 0.52 0.42 0.34
R -4.73 1.36 -30.64
Eif xE 2% HE

®/5 ,fE B GIS = RATNEE, R AR K A&
HTEERE(E6) .

77 K =AW
(a) 20005

T RY N 4% AR =EER
(b) 20034

(c) 20104

M6 F=d&EERBEFTREER
Fig.6 Early warning result of Northeast China grain production safety in 2000,2003 and 2010
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The Design and Realization of the Early Warning System for Regional
Grain Production Safety Based on ArcGIS Engine

LI Zhi -bin"?, CHEN You - qi"'?, YAO Yan —min"?, SHI Shu - qin®, HE Ying - bin':2
(1. Key Laboratory of Resources Remote — Sensing and Digital Agriculture of Ministry of Agriculture, Beijing 100081, China;
2. Institute of Agricultural Resource and Regional Planning ,Chinese Academy of Agricultural Science, Beijing 100081, China;
3. Tianjin Polytechnic University, Tianjin 300387, China)

Abstract: The structure and function of the early warning system for regional grain production safety on the basis of
ArcGIS Engine are described in this paper, and a model for grain production safety pre — warning is proposed. With
Northeast China as an example, the authors carried out an analysis and appraisal of grain production safety based on
the system. The result shows that the regional early warning system for grain production safety on the basis of GIS
can realize the effective monitoring of regional grain — production and achieve the aim of pre — warning of grain
production safety. Hence it has certain theoretical value and practical meaning in guaranteeing the regional grain
production safety.
Key words: Grain production safety; GIS; Early warning
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