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Table 1 The indicators of comprehensive benefit

evaluation for main crops in Northeast China
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Fig.1 Location of the weather stations in Northeast China
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Table 2 Reference sequence
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l\iﬁifg 16280 20665 4843 13997 2.1 1.1 5.332.5 8.98E+14 1.28E+15 2.93E+14 1.91E+15 7.00E+11 2.92E—04
alz 0

%J(jz io 12015 24110 8754 13134 1.5 0.1 3.621.48.98 E+14 1.63E+15 4.71E+14 2.44E+15 4.51E+11 1.50E—04

0
goj;bEeLr)](OX 4568 13115 3970 7797 1.5 0.1 1.5 8.7 8.98 E+14 6.89E+14 3.48E+14 1.54E+15 3.01E+11 1.67E—04
S a o

18 FH R 8 G HE 43 T ik X 5 5 Rk e A7 18 343
B AT A5 il 3 A5 4R AR B IR R R, R R
25 AR 3 vl 2R AR (LR 3D

it SPSS Ge it #E 47 R Hr . vl LLAS 2 Fh
B K £5 8 R0 AR i e 1 Ml X DU P L3 et L
CBH AR VB3 b B S PR VLGS
JEART R 3 o AL /K S 5 200 i e e ) X B
PHOAGR B8 VRV TR Mo R G 25 5
Rt o g B 3B DR S A AP R . AR IX 2R

Yy B AR A WL 2.

H I 2 BEAT A 1) O mT DAAS 2L SR TT A
T BRI AR KRR o 104 A AR R 0 XU A
T B ARRAR K [R] A 20T 2R R S e DX Rl AR K AR
e AR &

g5 Ll DL L R JR VLA K 43 b X AR 7K
B AR 2 ) £ 4 280 A 22 7 R DRI sk 6 3l [X ol
GEDNIER Y/ AR N E R (S e B/ ) T L =R
B K 2 B 2 U sl i B R (52 m  CR e

33



FAERIE 2 Kk xRk ok A # 6 1

T3 ZEMEILE

Table 3 Comparison of comprehensive benefits

i 1 g ¢ & By € A B TAL £ B 4s
Station Production benefit Economic benefit Ecological benefit Total weight benefit

ok K PN 5P N KA pNEA Eok K G PN X KR KT
Maize Rice Soybean Maize Rice Soybean Maize Rice Soybean Maize Rice Soybean

SE3 Heihe Xy 0.41 0. 46 0. 46 0.53 0.53 0.53 0.62 0.70 0. 65 0. 50 0.53 0.52
VT Nenjiang X3 0.43 0. 46 0. 47 0.55 0.53 0.53 0.65 0.69 0. 67 0.52 0.53 0.53
5757 /R Qigihar Xs 0.46 0. 46 0. 47 0.57 0.52 0.53 0.67 0.71 0. 64 0.55 0.53 0.53
£ Yichun X 0.41 0. 46 0. 47 0.53 0.52 0.53 0.62 0. 69 0. 64 0. 50 0.53 0.53
AW Jiamusi Xig 0. 49 0. 46 0.49 0.61 0.52 0.54 0.68 0.70 0. 64 0.58 0.53 0.54
138 Baicheng X1 0.58 0. 44 0.50 0.49 0.52 0. 45 0.63 0.68 0.68 0.55 0.52 0.52
W /R Harbin X4 0. 46 0. 46 0. 47 0.59 0.52 0.53 0. 64 0.68 0.61 0.55 0.53 0.52
FEH Hulin Xg 0.61 0.51 0. 57 0.76 0.55 0. 60 0.81 0.76 0.71 0.71 0.58 0.61
=757 Sanchahe X1 0.79 0. 44 0. 60 0.61 0.52 0.50 0.78 0. 64 0.75 0.72 0.51 0.59
4t ST Mudanjiang  Xsz 0.51 0. 46 0. 49 0. 65 0.52 0.54 0.69 0.69 0.61 0. 60 0.53 0.53
U Siping X5 1. 00 0.52 0.71 0.63 0.58 0.50 0.78 0. 66 0.73 0. 81 0.57 0.63

K% Changchun X6 0.92 0. 45 0. 66 0.63 0.53 0.50 0.79 0.62 0.74 0.78 0.52 0.61

g53m] Jiaohe X7 0.76 0.43 0.67 0.55 0.51 0.50 0.70 0.61 0.75 0. 66 0. 50 0.62
#fk Dunhua Xss 0.71 0. 44 0.59 0.59 0.52 0.50 0.76 0. 65 0.76 0.67 0.52 0.59

)5 Kaiyuan Xy 0. 86 0. 81 0.63 0.74 0. 65 0.52 0.70 0.73 0.63 0.78 0.73 0.59

¥ it Qingyuan Xi2 0.90 0.77 0. 66 0.77 0.59 0.53 0.73 0.68 0.59 0. 81 0. 68 0.59

HE 1 Meihekou  Xus 0. 89 0.42 0.76 0. 55 0.51 0. 50 0.70 0. 56 0.75 0.71 0.48 0. 65
#efa) Huadian X 0.81 0. 44 0.71 0.52 0.53 0. 47 0. 66 0.59 0. 69 0. 66 0. 50 0.61
¥ F Jingyu Xis 0.66 0. 44 0.55 0.51 0.52 0.42 0.67 0. 65 0. 65 0. 60 0.51 0.52
FAYL. Songjiang Xy7 0.72 0. 44 0.58 0.61 0.52 0.50 0.78 0. 66 0.75 0. 69 0.52 0.58
FEF Yanji Xis 0. 84 0. 44 0.59 0. 68 0.52 0.50 0.85 0. 65 0.74 0.78 0.51 0.59

#[H Zhaoyang Xig 0.63 0. 64 0. 48 0.56 0. 54 0.43 0.63 0.67 0.61 0. 60 0. 61 0. 49
#i M Jinzhou Xs2 0.82 0.76 0. 60 0.71 0. 60 0.51 0.69 0.68 0. 64 0.75 0.68 0. 57
# 111 Anshan X3 1. 00 0. 87 0.61 0. 86 0. 64 0.50 0.72 0.63 0.57 0. 89 0.73 0.56

B Shenyang Xsy 1. 00 0.91 0. 70 0. 86 0. 68 0.58 0.73 0.70 0. 65 0. 89 0.78 0. 64

A& Benxi X5 1. 00 0.99 0.78 0. 86 0.70 0.63 0.70 0. 69 0. 60 0. 89 0. 81 0. 69

F 4 Zhangdang Xs6 0.98 0. 87 0.72 0. 84 0. 66 0.59 0.74 0.71 0.62 0. 87 0.76 0.65
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Station Production benefit Economic benefit Ecological benefit Total weight benefit

Eok KA K BN TKFE K ESP/N KA N FoK KFE KT
Maize Rice Soybean Maize Rice Soybean Maize Rice Soybean Maize Rice Soybean

il fk Tonghua Xs7 0.78 0.51 0. 67 0. 46 0.59 0.41 0.62 0. 64 0.61 0. 62 0.57 0.55

Fi{~ Huanren X 0.85 0.77 0.61 0.73 0.59 0.49 0.70 0.67 0.54 0.77 0.68  0.55

£ Ji’an X0 0.94 0.76 1. 00 0. 47 0.89 0. 47 0. 60 0.70 0. 64 0.68 0. 80 0.71

£ Changbai Xs1 0.71 0. 45 0. 49 0. 65 0.53 0. 45 0.82 0.67 0. 69 0.71 0.52 0.51

7 Suizhong Xs2 0.89 0.82 0.65 0.76 0.63 0.55 0.70 0.69 0.65 0. 80 0.72  0.61

#H11 Yingkou X4 0.97 0. 88 0. 67 0.83 0. 68 0.56 0.73 0.72 0. 66 0. 87 0.77 0.62

& fi] Kuandian Xe7 0. 89 0. 83 0.91 0.76 0. 64 0.77 0.70 0.62 0. 69 0. 80 0.71 0. 81

F}ZR Dandong X 1. 00 1. 00 1. 00 0. 87 0. 67 0. 85 0. 68 0.56 0. 65 0. 88 0.78 0. 87

R JE Wafangdian  Xe 0.89 0. 80 0. 66 0.76 0.61 0.55 0.70 0.68 0. 64 0. 80 0.70 0.61

JE] Zhuanghe X0 0. 95 0.82 0.76 0. 82 0. 60 0.63 0.72 0.62 0. 64 0. 85 0. 69 0.68

K% Dalian X71 0.76 0.74 0. 57 0. 66 0.61 0.49 0. 66 0.70 0. 63 0.70 0. 68 0.55

>z
>z
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i s Suitability eval f Suitability eval f soybean
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Fig. 2 The distribution of suitability of the main crops in Northeast China
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Evaluation on Comprehensive Benefit of Major Grain Crops

in Northeast China Based on Grey Relational Analysis

LIU Bo',YANG Xiao-guang’ , WANG Shi-gong'
(1. Atmospheric Sciences College of University of Lanzhou, Lanzhou, Gansu 730000; 2. Re-
sources and Environmental Sciences College of China Agricultural University, Beijing
100193)

Abstract : To rationally distribute crops,using the data of meteorology in 71 meteorological stations in Northeast
China and the data of yearbook, based on grey relational analysis method, the comprehensive benefit of major
grain crops(maize,rice,soybean)in Northeast China was evaluated from various indexes of productive benefit,
economic benefit and ecological benefit. The results showed that south and middle plain of Jilin province and
most of Liaoning province were suitable for planting maize, most of Heilongjiang province and southeast of Lia-
oning province were suitable for rice, north of Northeast China, while soybean was suitable to grow in north
and east regions of Northeast China where cold and rainy.

Key words: Northeast China;grain crops;comprehensive benefit; grey relational analysis
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