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Analysis of grain production and food security based on GIS in
Zuli river basin, Gansu Province, China
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(1. Jiangxi University of Science and Technology, Ganzhou, Jiangxi 341000, China;
2. Jiangxi Key Laboratory of Mine Environmental Pollution Control, Ganzhou, Jiangxi 341000, China)

Abstract: In the present study, a limiting factor regression model of the grain production was established based on
the characteristics of water resource that are the key limiting factors for the cropping system in Zuli river basin with the
aid of 3S (RS, GIS, GPS) technology. The spatial distribution of grain production throughout the basin was simulated by
the model coupling with GIS. According to the statistical analysis of the total grain output and per capita grain yield from
each villages and towns which were considered as discrete units, the present situation of grain demand and supply and
food security was also discussed. The results showed that because dry farmland accounted for 92.74% of the total crop-
land area, the rainfed agriculture was the mainly type of farms in Zuli river basin, and the grain yield per unit area in dry
farmland was only about 630.1 ~ 1 231.5 kg-hm~2, which was only about 1/4 ~ 1/5 of that in irrigated cropland (about
3750 ~ 5 250 kg*hm~2) . Furthermore, the grain yield was uneven in spatial distribution. And our research also indi-
cated that total grain output of the whole basin was about 4.17 x 10° tons, and the grain yield per capita was 481.94 kg,
implying that the total grain output of the whole basin could satisfy the consumption need of population under the existing
condition. Although there were 16 villages and towns, accounting for 25.4% of those in the whole basin, where grain
yield per capita was less than 395 kg, through internal grain allocation inside the basin, the balance of food supply and
demand in basin could be achieved.

Keywords: grain yield; food security; GIS; Loess Plateau; Zuli river basin

TERFRAMEETT R T, MR ARER N R RO A" . B HETHERE A
IR T R E GRS 14 R AR E] 95% L B HBERE L DRI, AL R

7% B #A:2015-03-11

EETUE - 973" HIHFI H B0 55 A PS8 R G AR 7 I LA ™ (G2000028603 )

EEB N FE R (1964—), 55 BV G HE N -, FENF XA SHIS o E-msail : tianymbj @ 126. com,
BISMESE PMEE (1965—) , 55, Hl KoK, #8082, EENF TR X R A BIFF . E-msail: sung@lzu. edu. cn,



266 T2 X AR A5

:33%

W& e, NS EYEIR R P JE H s ], ER e
xR FBUATH ThT 3 22 Bk 2 o AR P T 7 ekt A -
TR m R AR, S H N A AR ERE AR
XA A= 7= 2 K G TR 2, A = KR, 23R
P55 ML IX 22— WP HAR LT 7K 207, AT LA
MR b X3 T B3R ER B 2 BUIRA i — 2 T
%[6—7]0

R R B Lo T SR B AR ™
BHMGEC A2 IR T B ER R TIFE
ARA (B 1) B 38 {5 0 A0 F0 0 A2 Y, R AR 1] 43R 4
RIS A g P R A R £ 5T (8] ) Al
PRI~ BT A 8. 3 Jaes AR Y ASE 8 25 | 3 4ok S B
T BP M2 M £ AR FT GM (1, N) JK €8 3] 461 75 L10)
8 [ AT — 2L LA BT ILAR L 2R S8 AL At T D)
FTF VR A =0 12 AR S b % 3S (G JK b B {
SREBRE M FA) BRI R VT 2R E iz
BB A s GIS AHFR G, SEI 2 MR E IR &
FEREAMT R TR T 5 3 1 SRR A R R TR
PERR BRI S HOR], TS B A — 4 53 4h, K
ZHE BTGB L VT2 S BRI IRNE , I
ZRERN XA A2 AT R AR KR 25, ff
B AT — 5 1 DXIRE 5, B is 32 81—
PR PRI, H R A — Pt i o A A AT 4%
2 AR T R A R B i . AR 2 H
PR T T ORR 12 L 5 1 1 IR £ 72 4, 0 o 1)
TR B RO, DR A B AN R A ) S B R
B BRI L, 45 A tH DT oK o A5
A7 0 BRI P R X — R, . T 2R
™ & 5 2240 7 AR R K o i B ) 2R [ A
R IR B GIS Al BB A I R & 6 7 & LAY
W M S B it ss . FR A RA BT
BATHE TR EE R A 7= R & 4228 [A) R AIE
Wt —25 10 T ff , i sl A = BRI $ AR 244K
o

1 BSOS 5 12

1.1 REHR

FELD 2 BT A — G 53 S, TR
AR, M AL A2 104912 ~ 105°337, Jb4F 35°18 ~
36°34", i AN 10 653 km?, Al T E B A IG X
PYPE R I B PR Gk R R AR R R S
e PG IR GETE A E , LIRS v s B, s
22N PR AR = (T ) 0 S0 [ S X, A B
S 3RS i = N N B S A 4
v A BV GETE P R /NS A DX (O

K1), s % 942 255 A (2008 4E), 1
NEE 93.8 A km™2,

sy BRI TR BRI £
J Loca

ocation and samplingpoint

| REESTH
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Table 1  Correlation coefficientsa between crop yield and precipitation
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