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Spatiotemporal variation in water productivity of corn and its influencing factors in Liaoning Province
CAO Yongqiang, LI Linghui, LU Jie, ZHANG Ruoning, NING Yue
(School of Geographical Sciences ,Liaoning Normal University ,Dalian 116029 ,China)

Abstract: The spatiotemporal variation and influencing factors of different corn water productivity index are analyzed based on
the corn planting, irrigation water consumption data and meteorological data of the 14 cities of Liaoning Province from 2005 to
2017 using linear tendency estimate and global spatial autocorrelation analysis method under different rainfall year type (dry,
flat,wet) perspective. The results show that:On the time scale, the entire province perennial average corn irrigation water pro-
ductivity is 1. 63 kg/m?® sand the overall corn water productivity fluctuated at a rate of 0. 04 kg/m?® per 10 years. On the spatial
scale, the annual corn irrigation water productivity of the whole province is high in the northwest and low in the southeast. In
the dry year (2006) and flat year (2007),corn water productivity was high in the northeast and low in the southwest,while in
the wet year (2012),it was high in the northwest and low in the southeast, respectively. Single corn yield is the most significant
factor that affected the water productivity indices. The research results can provide some references for improving agricultural
water use efficiency and relieving water resource pressure in Liaoning Province.

Key words: water productivity; spatiotemporal change;agricultural water;corn; Liaoning Province

[ Br 7K 9% 545 BRWE 55 BF (International Water TR A= 2R R S BV ERAN A T A 7 R
Management Institute, IWMD F 1997 4F ik $EH PIShAOBCR S . FEARl A 7= 45008 ) 26 30

s B #E:2019-12-25 & B #A: 2020-04-07 ™ £& H R Bt 18] : 2020-06-28

P 2% W AR Ak - https: //kns. cnki. net/kems/detail /13, 1430. TV. 20200628. 1405. 002. html

ESWE: EEHRB2EI AT EIH (52079060351779114) ;3T T4 T AW &R (20207H2/10200043)

TEE BT B AR (1972, B WFEFEBN L #B, EEMNF KUK EMSE . E-mail: caoyonggiang@Innu. edu. cn

#h L&A - 201 -



F184& # 64 mALE G AFAE(FIEI) 2020 £ 12 A

Ry B KRR TR e T BB AR 7 R A i s s
TGP T AR G BN G AR P AR
VPR KB &% 45 1 B 2R bR — . . R
S35 R A FH A 7l K 24 o 4 K
B 70060 —HE ROk B E AR AR K 48 5%
B s AL T ARACY s PR BIFSR 7K 3 A 7 3R AR AL R
XF 5 BB A FH K 548, 42 K ot IR AR A
AEEZL,

[l A2 B TEAVE ) K o3 A 7 3R U 5
Mainuddin 2 B} 5% Mekong i 38, 3= EAE W K 34
7oA L K G e R AR TR) BRI 1
23 [B) b LA 34 M 5 Abdullaey 457X HfOlE Syr
Darya Jits 7K 73 A4 72 R AT 1 i 28 404 K BT
TR I3 A7 R TR AR L ARG AVRIR /XK
SRR S 5 Zwart S5 T8 AU T R
(7K 5 A 77 #a5R WATPRO S8 T > S8l
S MR R R BRI K o3 A 7 SR A
T RIFT & B ERS AR 400 240 E
BEHE XK 3 AR 7 B4R bR 0 B At E L 23 S F 98 HAE
I P A4 R RUBE B 8 28 A R S T B 4 [ XK o3
AR PR ARS8 A 1S R T L B ke SR AR 5 R i
SO X8 A R DX I K 3 HE T R AN [ RUBE (F
Yy HR] 23T T SRR XORUED) 7= A %N #4747
it G SRR WK AR 77 3R B R 3G DT B /) 5 1)
AR 25 S 3 T 9 A S A N 2 K G R AR
AR, S I HAE AR B ] S AR a3

YT MRS K 2 R T HE MK o3 A 7 %
BERGIR TR 1 RR AR E WIS X &R Mk LA 42
THI 4B 7 K 70 A 7 3R R A8 A B O LR 2 DA — 4
S TR DX Bl B A 9 DX Al e X 3L T4 B ISR A D
PRI S A SCHE 2 1) & A WF 90 R B it 1 4% BBl SC
IR 93 A 77 B R SCF L2 AY S HE R K A 7 R AR
WK o3 H 77 L A BT IE 9T 2005—2017 4RI T4 14
A BT E KK 93 HE 77 3R A8 B 10 I 25 AR A R, OF
PO H F 2R R A s ROl K TR SR E
PRI IR R R T RO ER T KB K B
PR E AR —E P TR S .

1 HiESHE

1.1 AR RIS 538 kR
1L 748 MR MR R i 7R 5 AR L H X R S S 3
13 MRE E X2 —, AR K S H R =
WA Z—. EESE UK ERPEN R, 1T
TR EIE S SR 341. 79 /2 m® s NI
A1 808 m’ UM F AR KGR A /iy 1/12,
- 202 « #Ha@m 5K

LMl A: 77 K IRIL T4 s R B HIZKERT T b7 BH7K &
(6450, FRRIL 74 FiAE 1 AR AR 2017
AEF ARG 179. 7 hm? , (R SRR R T AR
) 68. 08 %tz

A ERE S 4H 2 (Food and Agriculture
Organization of the United Nations, FAO) 13 ¥
YEYI B A= R0 20 i R B I RS I AE 4
N BL . ARSCESL AL I e BSE PR AR F= e 00, i —
B FORAET RN 49 H. BAPEAILH
PER (http://data. ema. en/wa) 2005—2017 4F 4—9
AL T4 14 MR E H G B » 64 i
e R R AR L H BRI R K AR RS,
KTHEWE FH 7K 12 25 7K B A DG E U8 B B (AL 77 4 /K B
PR B A THK 55 Jm S Rk i AR 4R ), PR 58
BRI R P AEAG AN A TR . R K AR T AR
R B A G TR e AR ) I IR RUBEE
2005—2017 4, 1L T4 14 DAt ol LA 1,

" ] 1
s A ' )
- F o s } "II.‘ I <
L -y o B iE :'I iy
J i i o -
I. .!.! ..;h._i y T .'.r 5B |
b mE i L - ekt - —
= el 5
-'r - _-J.- L i 'I‘I:l!. I"I: L I._\_Tf_'___ !
] - e ;-I“‘L‘L'J I\- |' ..I|-_. I- "\.-j
e R, i | r.lf i ARl
k i ST I :
e ; 1
F e g
§ [ e o
| -II —
Ky %
=T F E S
P o=

Bl ITE&MEHIH

Fig. 1 The distribution of prefecture-level city in Liaoning Province
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Tab. 1 The corn crop coefficient in each region of Liaoning Province
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Fig. 2 The annual average corn irrigation water productivity in each city from 2005 to 2017
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Fig. 5 Spatial distribution of corn water productivity in Liaoning Province
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Tab. 3 The global Moran's I index of corn water productivity

in each city of Liaoning Province
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Tab. 4 The correlation coefficients of maize water productivity index and influencing factors in different regions of Liaoning Province
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