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Fig- 1 Flow chart of potential grain productivity research based on GIS

“TIEARERBS(S) LA (M) /it

SRy 2 T R Gl AT 1 R
A,

43 B ] o LR 3 R4
eSS B S MR IR B s 2 R i (B A

GRIEA) IR TR R AT ) . AT R

R AL B RS B R R AR i R B B



5 3

SELEORAE . IELE B R GESR Y E R A ETR 227

AR A 70 FF I 5 8 BB S AR 7 AT HUAL 7y
TR T (=) — ISR &R
B (L BUSE =/ =i ) < I SR (L=
FIARAR AR ) - FF LA O FE b AT 2 AR A
T2 SRR AT > RO AR B A7 18 T R B
FER.

2 ORRATFH AW EAE

FBBHLN R T R R A I R AR, &
> B A AP T SRR A B A AR A )
5l@ve— AU EE FE R Feml L W — RN EAR
AL ST SARA TR DR AR TR
SR A e . TR B . DR
TEASHIFE A A SOOI Ho &R 25801
AT TR T EARY 5 — VA ™ 70 i A
b B AT AR AR AR B S R B
PR 7 O i TR BT PR AR SC B BT Y
SRR S HRUR SR 1A H S E AT 40 S
FIVERH

2.1 SEREFBOIHE

AERAEFE N R R AR e EE N
R GREABARROHE R E R K
BRABOHE DCEAKE BT RS LSRR A
SCHTRY A T SN T

(1) &A™,

Yo =0.219¢ (2)
(2) WEEBEH,

f(T) = N/365 (3)
(3) KR AR,

F(W) = P/Eo H

2.2 HMFEERAITE

LA R R IR R (5)
WE., BTEY— - RREASE T ER +
S 5 VE AR E R HLR B R A
BT T2 E LIRAR AR f(s) Wit B
R, AR R R 3 vk (AHP) . B SE k£ i
TR 12 AE T SRS E 5 T AL
ERE(Wy) LGOS (AR R B B+

Hezs ] oJ@ Yk — PR AR PEAY SR R 3 R AR
B ER R,
f(S) = ZW] < Ay (%a)

£(8) —[Zf(si) -AS] \ZASi (5h)

2.3 HoEFBAHE

oA TR SCEAE TH S A MR
SOMPIHRE . B TS5 N FAEH R E & M
DLl e+ f(M) B RIFRIR D, A0l
E/RIEEANZ IR 3 AT ik (AHP) » FE AT At A 3K
PR F-E ML ) el b B SR e A 7 2 DA oG
HAEBHE SRR 15 e hR, A2 T R 3 i3
B AR B S B BER B f (M) F4 E 7y Bat o
.

(1) PEWEA 7 2RO P i s

o 14f00) (Ev<T1y1+P)
‘f(l){%lﬁlo/[Eb «f(w)] (Eo=> RY+ﬁP)(6a)
Io =549 « §,/S, (6b)
yi = f(D)ys (6ec)
(2) BB SRR A 7 it s
AYp=2.2875 « (6.58¢ """ 41.08)

1= f(si),

A A(s) (7a)

Ye =Y, TAY, )

(3) HAHMRRCTH AT A AR
f(M)_iWi-Ai (8a)

ye :J;(M)yF (8b)

TR B MR PR SR R A E T £
A BRI S P ) R B8 ) et s
ST 4 Gt P (PRI LI 2) T R e i
OREd 1 RS N =S o =18 | 4 =TT 1REO) SEC
BRTS . ARV KT TR i &) 7
MR EEHLAE 15000kg/ (hm” +a) LA . T8 1L
FEBs D)1 4 42 12000—15000kg/ (hm” +a ) 454k
R HEAL T B 3 L SR I R Hb X e 6000—
12000kg/ (hm” «a) 22 ], PRI 52 J2 K I e b X — f My
3000—6000kg/ (hm” +a). 7 ik # J§ X K #5 43 &
3000Kg/ (hm” «a) AR,

L) S8 2T GIS (P ERE LB SR WRTIE . o E R i g AT FE B 22 (i se, 1997,



228

2!

¥ F36

3 WA T A Al AT
3.1 AREANLERA

x4zl o BT B T Rt R,
A 81.96 0 B R A A= 7 vk H AE 7500—22500kg/
(hm® ea) 2 []: T 1994 45 852 A= 7y B (8 0 A
85.81 %01y E 17 1500—12000kg/ (hm” +a), 5 B H
SEREEIR SR EEE D Z BN ER,

3.2 MAMBAMEERS

5 BT AP BT R A (1994) B
VHERL ATLABRAR A B AR AR . AR
WABATHRGT S RGO T84 E R E AT
S 3 43 A B AT 71,3690 g B T AR 3B AL T
3000—12000kg/ (hm” =a ) | ZRFE#E. )~ P ACHp . M7
Z KRR 1 =9000kg/ (hm” a) - FHEEACHD , P38E
T H TG B X 1500kg/ (hm” +a)
117 22§ X 76 3000—6000kg/ (hm” +a) 2 Ji],

3.3 BARKLERS

H1 T 25 # B S A 7 0 KO 5 AR R KA
[ [ R AR DA BA R SR a T A4 O T
THBR2AE X7 7 02w, w] DL <78 ) B 80 Sk wb 7t
SIMT A E Ay B RBORI 1L 1200 BT &
Oy 0.3—0.8, 1 RBBKRH) B A FE 1y 20 A
FEHR TG AR R U 0 BN R T
WP S ARAET I DU 1 3 2 9 AR KA 044 LA
TR Dy b XA BRI R R AL A
BEX GRS

3.4 BHEENMLERS

ASCPA 1994 4F 2 E o BAR B P AR L &2 Fhde
BRI N A O B Fe A3 BT it S o B 4kt
AP IR A PV 00 it e E A R R
A A X ) SR AR ) B R R TR
SHT. GERFEH. AE 1994 44 E ALK F R IR T
B4 B 52 P RO TS, 78. 8200 il EL iR A A 7
Ytk 7 10X 100 —100 X 10%, 79.49% f H. 77 ke
BAEFERIXTE S 1X10° =30 10", W22 [8] 43 A
KE, RACER R AR PR L.
DU )1 2 1 258 X d KRB A P 4 X6 5 ) RN AR X 1 T
oA da i /7 AI>50 X 10% A B 3 AR
FIMLL=20X 10" f B £,

5 By B S8 AR R 2 E R A AR
P4 5 7 R R 88664. 3 X 10", Z4% A 34 500kg
ORI 5 ey = M e SRR S NN &= % )
17.73X10°, gy o] WL, P EDR & A ¥ R E
KB R EAUR A AR 845 TR V5 31 5
Ak ORISR | T BEUR B 9T o &5 2 Fhade 42
R EAT . LHPEAB CIREAR O
AMULR—H 5,

3.5 BHAFEMBLF

FEAREL B8 70 (A% AR (¥ 0 R B
T80 (43S ARRD) XS AT 2Rl b 22 Bak S5 A
N IR O) A RS B AR T A&
HHE Po BRI RICHBAE P EAT 73 2 1 (&R
LV 3) s34, MTIAR L . AR AL L 3k 1P
T3 T3S ) A v S 3 O AR AR
RSB R BT — R ILBIT LXK i
reJ L AR R L NSRS SN AL, i
TR Z 9T N HE ML X AL 1]

=200 W, (%)
2

4 %

ASCE HBE BRSSP ER R
BIBTFE ATLAS H LA N E58

(1) By PE(E B RS (GIS) KW 7ML & A
77, AT LAZE G 2 1] 25 RS R B A 7 ) B %
Pl AR BTHIR AR S 205 R R FFRERS R PRod A 2L
HoBEAT TSN AT

(2) WERM] . ER AL AN BEY
88664.3 X 10", Z54% A4 500kg B4 /INFREAR HE SR i 5
B RN IR RN 17.73 X 10°, < rp sl A B 25735 H
O 2R ESER

(3) ZRALP R e e TR T A e TR R
R RE ERAEH X B T R TR IX
TEARTTRE T RAR B AT R X,

Z % 3 W

1 Huang- Environmental factors and the potential agricultural productivity

(References )

of China: An analysis of sunlight, temperatue, and soil moisture- in:
L-J-C- Ma and Allen G- Noble- The Environment ;: Chinese and Ameri-
canl [Vilews o Nebo Yerk : Methuen and Company dad- » 1981

2 Huang Bingwei. Potential Agriculture Productivity of China-Potential
Photosynthesis Productivity» In: Geographic Selections (No- 17). Sci-



SO PR BAR G SF T E R A TR
DANG An-Rong et al- : A GIS Based Study on the Potential Grain Productivity of China

ERR 1
Plate |

Hh DR £ B 1 A
Distribution of Potential G[gin Productivity per Area

R - 15000
I 15 000 - 12 000
[ 12 000- 9000
[ 9000-6000
[] e000-3000
] <3000
ML 2 A BE

250 500

AR vE

B 2 P ER R A

Predominance of Exploiting Potential Grain Productivity

— @M FRRBE
ZEMOFRRBE
ZEMNFRRNS K
W ) R RS E
hamhFRRSX
NERM A FRRSEK

wi}l

ool

H#

A

e

B3 A ERE AT R



5 3

SRR MR B ARG SCRE T ER AL B TR 229

ence Press, 1985. [ﬁ%gﬁ REAR A=A i
(55 172 o0 BHE AL 1985, 1522, ]

(). [%Bise . HELE B RASHRE R E RO A = DB -
HARBEIR A4, 1992, 7(1), 7179 ]

3 Huang Bingwei- About Potential Agriculture Productivity - In: Network Nie Qinghua- The Evaluation of Soil Efective Coefficient in Calculation
Test Study on Potential Productivity and Carrying Capacity of Land- of the Potential Productivity of Cultivated Land- In; Memoir of NISWC,
Beijing Industry University Press, 1991. [ﬁf%gffﬁ Fe T Aol A= 7= 55 Academia Sinica (16) , 1992. [%961142 AR PR A
71 AT 5 L R E MRS dbat. b DR ROV R B PEAL - L. A B2 B 7 AL K B O AR 5 BT 4R T
2 A, 1991,1—3. ] (16), 1992, 55—60. ]

4 Tian Guoliang- Potential Photosynthesis Productivity and Sun Spectrora~ Wang Hongguang- The Problem, Potencial Productivity, Way, and
diation of Hulun Buir Prairie- Acta Geographica Cinica, 1980, 35(1). Benefit of China s Grain Production China Agriculture Press, 1993.
[HE R PG DR BRI KB i SR A &3 0 - B (550 I S S S el L BT A - I N - R L A N
#1980, 35(1), 76—82.] 1993. 7]

b

Wang Yixian, Zhao Mingcha- Potential Photosynthesis Productivity and

({2

BB T, 1964 4TI EE B, 1985 47 BT T K2
HE S-S, 1998 APARTEAL KoM P 2 L B e L2
1997 4 fi e [ B33 A B 9 7 b 12 5 30 90135 L S o %
W, KT RS 5 GIS 7 VRS Al TR ST %
G RLFIRTSE, © % Fei S 10 7.

(= AN
Spatial Distribution Characteristics of Ten Days Total Sun Radiation in o JI
China- Natural Resources, 1981(3). [ EZEWL, #A & 2% FEA R
RS s M AT FFE S & 1. BARBEIR, 1981(3). 32—
41.]

6 Leng Shuying- Research on the Potential Agricultural Productivity of
China With the Help of GIS- Journal of Natural Resources, 1992, 7

A GIS Based Study on the Potential Grain Productivity of China

DANG An-Rong YAN ShouYong ZHOU Yi
(Institute of Remote Sensing Applications, CAS, Beijing 100101)

Abstract  On the basis of previous research results on potential agricultural productivity , the potential grain productivity
of China is studied in this paper with the support of geographic information system (GIS) and national agricultural data-
base including spatial databases and attribute databases- At frist, the concept and development of potential grain produc-
tivity are expounded and the method of GIS based study on the potential grain productivity is discussed- Then, after
stressed research on such factors of potential grain productivity as soil effective coefficient, potential land productivity ,
social effective coefficient: and potential social productivity the authors put forward some new computing models- Fur-
thermore, using the mechanism methodology and computing models mentioned above, they calculated computed China s
national potential grain productivity by county unit- Finally. the predominance of exploiting potential grain productivity
regions of China is determined through comparing the computing results with current grain productivity -

Key words GIS, Potential Grain Productivity, Soil Effective Coefficient, Social Effective Coefficient, Predominance
of Exploiting Potential Grain Productivity



