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Spatial and Temporal Distribution Characteristics of Spring Maize
Coefficients in Northeast China

LI Bo JING Zhuran WEI Xinguang SUN Jun FU Shining GE Dong
(College of Water Conservancy, Shengyang Agricultural University, Shenyang 110866, China)

Abstract; Crop coefficient is an important parameter for estimating the change of water demand in crop
growing season. Based on the meteorological and spring maize observations of 107 meteorological stations
in the Northeast China from 1951 to 2018, the spring maize coefficients calculated by the model of crop
coefficients were validated by using different crop coefficient correction formulas. The interannual
variation trends and spatial distribution characteristics of crop coefficients during the whole period and
each growth stage were analyzed by using spatial interpolation. The results showed that the single crop
coefficient method considering the influence of wind speed and humidity had the best effect on the
simulation of crop coefficient in the early stage of spring maize (R* =0.65). The coefficient of spring
maize crops in the full growth period in the Northeast China was varied from 0. 756 to 0. 815. The spatial
distribution of high-value areas was mainly distributed in the western part of Northeast China, and the
low-value areas were mainly distributed in the northern part of Heilongjiang Province and the southeastern
part of Liaoning Province. Crop coefficients at different fertility stages were the largest in the middle of
fertility, followed by the rapid growth period, and the early and late stages of childbearing were generally
small. In the past 70 years, the interannual variation of crop coefficient of spring maize in the Northeast
China showed a significant downward trend (R® =0.38), and the tendency rate of crop coefficient
reached —0.004/(10 a). In each reproductive period, the interannual changes of K, showed a declining
trend, Heilongjiang Province had the most obvious decline, followed by Jilin Province and eastern part of
Inner Mongolia Autonomous region, changes of Liaoning Province were not obvious. The crop coefficient
of most stations in Northeast China showed a decreasing trend, the decreasing trend and the significant
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decreasing trend accounted for 92. 5% and 64. 5% respectively. In different growth stages, the decline

trend was the most obvious (46.7% in the rapid growth stage) , and in the middle and late growth stage

(41.1% and 34. 6% respectively) , the trend of change was not significant at the early stage of birth.
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Fig. 1 Distribution of meteorological stations and

agricultural meteorological observation stations in study area
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Tab.1 Division of growth periods of spring maize in Northeast China

BT ERETH B

5T X 49 Sk
HER ot e I ERRERT pRET iy
LT8 4H15H—H15H SHI6H—6HISH 6H16H—7H16H 7H17TH—8HISH [7,26]
HHE 5H1IH—6AH4H 6 H5H—7H21H 7H20H—8H28H 8H28H—9H2H [27]
LA 5130 H 6 H1H—H10H 7H11H—8H20H 8H20H—9H21H [28]
W5l AR X ZRER 5 H10—30 H 6 H1H—7HIOH 7H11H—8H20H 8H20H—9H21H [29]
1.2.2  FOREAFWEY R B0 € Ik M o<¢, WK, =115, HAFWIESEY
(1) 27 I3 AL

FAO —56 ffi47 TARMEARAE T (Rl has M
MERE R, ~45% ,2 m FENGE u, =2 m/s, fHK 5T
R CEIRAE R ARIEH, KB R = AR 5 )
ANFWES R BB IE 2 30, R TR R BB IE 2
A BN BT 5 18 T 28 K 5 0 B SR )
Bk LA R 2 TR 3RS WA ) SRR R B0 3 i
BRNEYIHIEY RBMAE N Ky, , T ERARGEE
Wi BE RS P AT IE

HEAEERE ) 2P AR /N T 10 mm B,
% SRR [31] 8 K5 4 F I8 R KT
40 mm [, 138 g 40 8 b bR | [ RE 2255
WRL31TH05E K, 5 2 FERBH R ETE 10 ~40 mm Z[H]
i, ROy

1-10

Knini :Kz‘(a) +4 _ IO(KF<(1) _Kf(b) )

K,k BRI IE I RO R B

Kooy Kooy ——E BBV 5 5
I— YRR mm

U A R R AR R Bk K,
H

(1)
A

Kei=
Ew
ETO (1,<t,)
—(iw'h)Em(“T TZV{ )
TEW'_(TEW_REW)eXp EW_TEW
[ Ty
LE. (1,>1))
(2)
Al Ry —— KRR BEE R AR mm
TEW—*W\F%T]?E&{%(%E E'\%Z(ﬂ(% ,mm
E, WAEZE R, mm/d
ET,—ZIRIEYiE K B mm/d

b, TR B3 T )1 25g ] B s ], o
1, —— R KRS PEHIB Bt d

5 R XUH Y () SR R BOR Y K,
S W
Kr:ini :KcTab +

[0.04(u, —2) ~0.004(R, -45)] (%%)QB (3)
X h—F AT OB m

(2) P A KA
MAEY BB RN
Koo =Ky + L_LZL’ (Ko =Kpo)  (4)
A K, — P A K IWIEY 25
K., —Hi— B Y R AL
K, —a— B VEY 250
L., HI— I B AR K], d
Loy —— S K BB 350 ] d
(3 AFH R
AR REGFER N
Kia =K na =Ky +
U104(u2—2)-4)004(Rmml—45)](%?)03
(5)

Lh K, K, ——E& T KB EEY 25
1.3 EMRHTUEBRRTSNA X
I A6 1) A 3 F 36 % 1951—2018 4E R b b
X B ARIEY) RBCE I T T, et ik
THE—AEHMNHL, FRDRZ MM ER, 8y Y
L5 E] ¢ Z 81— ek el UH Jr A
Y=a+0bt
L a—RIEEE  b—Mim 3
PL 106 ey 250 10a A9 3 HIE [ RR
RS TUE R RS A Ak Y R
BEJRAG T BT AR OC R B r PR AT 2
PEREE: , 8 BB K E o, %5 1) >, (r, Ha X}
N FARSE R E) , A Y BERTR] ¢ A2 fh ke 34 i 2

(6)




282 A VIR A I 2020 4
HNAEE
4 H E
Mann — Kendall( M — K) FEB BT A B R —F 2 &R lﬁﬁ*ﬁ
ESBGRR S B gTE, T L 2.1 BEEXEFTVHED RN ARG IERER
AR a5 AR I ] X 3k M 22 AR TFGR B ], REAR QAR5

Ui Ml 485 7R B[] 7 4] 1 3 AR A, AR s R AR T A
AN —E WA WA Z D ECR T,
1.4 HEE

BRI AbFER H SPSS GE it b i 4, A 74
Kot FIH ArcGIS 5 B 44 8 77 vk 1725 0]
A, 77 2B 2 (RIS B , JT RS B s i A7 4025

F TR BWIHEY R EUW T EAER A FAO —
56 FHMERAELT % 1% 4 T 25 K52 e i BAE ) &R
B N2 FE A T R M ) AR R R 3 R
MIERE BRI (1) ~ (3) #EATHIE ., AWTSE
VR 2R B IE 5 SCHR [ 17,32 - 38 ] iR i %k
P H I 2 AT, Ak 3 FhOy A B R A Ay b X R R

0.7r 1 07 07r
0.6 0.6 06}
i 0.5 @ 0.5 @ 051k
i a 5
04 =04} 04t
0.3 y=0.522+028 03 y=0.58x+0225 037 y=0.48x+ 0.24
~. R=0.36 R=0.46 R?=0.65
0.2 ‘ ‘ - ; 02 ‘ ‘ - - 02 s ; s :
02 04 06 08 0 02 04 06 08 0 02 04 06 08
SEE SEE SEiE
(a) HEFRMEL (b) 5 i - THI7E & 5 W PR AR R B0 (c) 75 B R TR S mi SRR R AR
K2 REMEIETE A EWINEY RS % Mool ST s R

Fig.2 Comparison of early fertility period crop coefficient and measurement values of experimental stations

by different methods of correction
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