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Fig. 1 Calculation and analysis framework of planting

efficiency and potential GHG reduction
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Fig.2 Corn planting efficiency of the sample provinces
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Tab. 2 Descriptive statistics of input’s dual values
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Fig. 3 GHG emissions and its structure of corn planting
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Fig.4 GHG emission and its structure of chemical fertilizer
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B 33k 2648 2% X8 Y AH A © 483k B R ALK F
TC R At 45 91X I 2% T A B A it i 2 R
7, 3RR N T 15 3| DEA A 20 #F 2w > % A H
Tt X ER 3 M DR AR LA WA AR — E 1Y I s
). X 4R B 10 DA RIXBAFTE =
AN SE A ICHE VS g Heh I = /e L B 7 L dE 4
A M X R A WU I 7. 50 kg CO.-eq;
DU A s HE T ) AE A ST B L R
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(31. 84 %) Ft & » =/ (10. 58 %) Jar &5 — for , Hifth 45
XML T 10%. SHEAE B A KDL B 7 8%
DX I A AE D HE 25 ), o 22 80 T e L LD AR =4 T
v AW 1 500 kg CO,-eq; 3 26 1 [X )
AR RE W HE Y 1 7645 A R i E R AL 80 %0,
XA 2P AR AT 10 44 G X B A7 A8 U HE 45 1)
HAPVTH = R 3 B 5w A
45 kg CO.-eq; 2AIRIT WU T E . = B . #1dL 5 4>

%3

B YK I 75 e 10 %0, Xk S a3 Ak
AT A PRI A AR JCHEZS ), B LT L A
AR 3 AW 8, B AW T 150 kg CO,-
eq; Wb AL I 1T 0 o L ¥ it 80 %0, I,
A4 HE— 2B T R ORI 0 HEAT 3 T (E A5 1 5
SEVE A 0 S AR AR, A R T AR B PR b i B
D 2 o AR T s AR R T 1) A5 B

FI b £ AL 2 M HE it 55 0 T

Tab.3 GHG emissions and its potential reduction of the optimal input

P B oT HARHER &/ (kg » hm™?) W HE: F1/ (kg » hm™?) WHER/ % A AR /T
7R 924.985 5 2 345.019 0 71.71 902. 004 5
T 993.015 0 1963.932 0 66. 42 746.555 4
ZH 1319.386 5 1741.216 5 56. 89 208. 327 8
[S) 2 516.979 0 1511.542 5 37.52 177.916 1
bIIDi 3397.996 5 775.962 0 18. 59 39.127 1
1AL 3297.9330 317. 266 5 8.78 23.082 1
TH 4175.781 0 299. 997 0 6.70 8.993 3
Py o] 5 403.006 0 137.073 0 2.47 24.431 9
bis(d 1 066.432 5 135.844 5 11. 30 46.298 5
pa i 2 900. 146 5 32.520 0 1.11 5.996 7
BRI 1129.314 0 30. 688 5 2. 66 18.113 0
R4 ARANRE S ) 25
Tab. 4 Input slack and potential reduction structure
Fih 2% E s Ey 21N il IOE[4 TH TR LR =W Bk v e T 7R
A ot 0 —0.6070 —0.3691 —0.2630 —0.2979 —0.0202 —0.8503 —0.7905 —0.6509 —0.1517 —0.0070
FhF iR kg 0 10.353 0  6.2940  4.4865 5.0820  0.3450  14.5035 13.4835 11.1000  2.589 0 0.118 5
for/% 0 31. 84 4.63 1.50 0. 65 0. 02 10. 58 0. 89 3.50 0.13 0.01
bt —1.144 6 0 0 —11.076 0 —26.648 7 —86.049 4 0 —50.788 5 0 —113.411 0 —129. 004 0
AR iR/ kg 27.220 5 0 0 255.4515 716.154 0 1701.802 5 0 1238.794 5 0 1852.201 5 2126.182 5
doo/%  88.70 0 0 85. 15 92.29 97. 74 0 81. 96 0 94. 31 90. 67
PadbE  —0.0234 —0.0640 —0.0884 —0.2707 —0.3698 —0.2640 —0.61914 0 —0.2537 —0.2956 —0.3056
425 Wit /kg 3.4680  9.4725  13.0755  40.0590  54.726 0  39.0690  91.660 5 0 37.5435  43.7370  45.226 5
MW/ % 11,30 29.13 9.63 13.35 7.05 2.24 66. 87 0 11. 83 2.23 1. 93
A ot HE 0 —0.096 2 —0.8825 0 0 0 —0.2342 —1.9644 —2.0353 —0.4956 —1.3145
seq Ak kg 0 12.694 5 116.473 5 0 0 0 30.910 5 259.264 5 268.6230 65.4045 173.4915
/% 0 39. 04 85. 74 0 0 0 22.55 17.15 84. 67 3.33 7.40

3 SipSitie

2020 4 9 A, FEBidERAEKS -
P E CO, HEL 14 T 2030 4F 7 ik W AH , 4+
WUAE 2060 45 Fi S8 B f bR, F — B4R m b A &
Vol HE DT 7 B A 2 S ik 3 U L e v R R
WA S T A 50 R K A AR ORI IR = R
PR USHE TS 1 AT TR SE L S B DL TS I8

D FE 20 4 F 778 G X I F K B R 550%
PIE M 0. 933 2, Hoh 11 4 DEA RS0 X 7550 4
F0.621 7~0.975 4 Z[A] ,SEIE N 0. 772 6, 43X
S iy [X ) oA 255 R 4 e 3] g s K S BT R R
2 22. T4 Yo W Fe A T, A58 G I BB 3 5 {8 L 3
e, XA 245 1 1 728 b 0 OBk e R IR Z L B
T Ak IR A AR

2) AIRAE P X B0 CS HiT B 28 HE R A TR S
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57 %

/T 1160. 15~ 5 540. 08 kg CO,-eq Z ] . F-HI{H
3 310.56 kg CO,-eq. H i 4 AL B4 HE il 57 8k %
(75.10%) f &, S0 (19.98%) W =z, K 2
(3. 59 %) FFp T (1. 32 %) B AR, 78 1k A8 HE i 45 #4
Lok B EUIE G HE A EE (54. 84 %) fe . B AR
(43. 45 Y)W 2 BEAE (1. 70 %) FLAR AR 0. 02 %) %5
%, U B UIE 0 52 A BB 2 T oK aCHE 1) F s T

3) NIk DEA A, K08 9 X 3k A3 23 B af
DL 98 1) L 2 SR A T 30, 69~2 345. 02 kg CO,-
eq Z [, F ¥ A 844. 64 kg CO,-eq. HH1, = .
B PG AL | D] 2 B B s HE T R i 7. 50
kg CO,-eq. LIAR AT R 22 B8R 20 B Ak A 1) 0 v
i 1 500 kg CO,-eq, 25 M V175 Ll AR B2 bl
A2 (R HE W J1 7 T 45 kg CO,-eq., BETE WL 0
LR 2 B 5 0l B WCHE W 0 85 T 150 kg COs-eq.
WCHE TR O 5 AR R SR R AR OC R
AR S AR I HE I b 1) AR AR

R I R R K R A CR R AR AR b
SEBARMET 5%, WEE BN, AR
ATl L 50 23 R B 45 5 i oA A DG B ) A B o IR S
T LCA+DEA J7 3k al DL T 38 1 Al o HE 4
B, HE A S A T RE RS B Ak B AR T AR A
FH £ 10 VS AE CHED 0 DT e 8 1R 0 s HE Vs ) 53X
B0 1A R M 0 HE ) A TR T S A
B AR, BT ORFARE P A — R —
O P — 7 — HE S TG R Y TR 7E LCA
+DEA ZrHriE 28 oy 15 B R B, 7 2 T AR
iR AGE TR A AT U ) R B 2= L DA S S HEA T BN
4 900 B 2 JE b 3X R R SCF — 4P O T A
J5 Tl
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The efficiency and potential GHG reduction of
corn planting based on LCA-+DEA method

SONG Wenli, WANG Wenfang, YANG Zhen
(College of Urban and Environmental Sciences, Central China Normal University, Wuhan 430079, China)

Abstract: Under the

background of implementing the carbon peak and carbon

neutralization strategy. Based on the survey and statistical data, this paper makes an

(F#% 309 )
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detected. On the other hand, given all rough feature matches based on SIFT features,
least-squares match was used to carry out precise smatching. The experiment results
show that our proposal was able to effectively estimate matching error with an average
correct matching rate of 92. 8%. Moreover, stitching accuracy was improved from 1.0
pixel to 0.1 pixel, and the stitching efficiency was also elevated. The improved SIFT
perform fast and accurate matching in massive feature database, even in real time, and
has stronger robustness, which would meet the demand for highly automated relative

orientation of low-altitude remote sensing images with broad application prospects.

Key words: UAV; remote sensing images; improved SIFT; RANSAC; least squares
matching; quick stitching

(E#% 301 7))

empirical study on the production efficiency and greenhouse gas (GHG) emission
reduction potential of China’s corn by using the methods of Life Cycle Architecture and
Data Envelopment Analysis (LCA + DEA). The results are shown as follows: 1) In
2019, the average corn production efficiency of 20 main producing provinces (decision-
making units) is 0. 933 2, of which the scores of 11 low efficiency units are between
0.621 7~0.975 4, with an average value of 0.772 6. The sensitivity of production
efficiency to pesticide input is the highest, followed by seeds, diesels and fertilizers are
lower. 2) At present, the average amount of greenhouse gases emitted per hectare in
inefficient provinces is 3 310. 56 kg CO,-eq, of which the contribution rate of chemical
fertilizers is the highest (75.10%), followed by diesels (19. 98%), pesticides (3.59%)
and seeds (1.32%) are lower. In the fertilizer emission structure, nitrogen fertilizer
accounts for the highest proportion (54.84%), followed by complex fertilizer
(43.45%) , phosphate fertilizer (1. 70%) and potassium fertilizer (0.02%) are lower.
3) In order to achieve DEA effectiveness, the greenhouse gas per hm* of low efficiency
unit can be reduced by 30. 69~2 345. 02kg CO,-eq, with an average value of 844. 64kg
CO;s-eq. Among them, the emission reduction potential of Shandong Province and
Henan Province rank among the top two in China, and the emission reduction potential
has a reverse relationship with production efficiency. This study provides some basis for
improving corn production efficiency and exploring low-carbon guidance and control

path.

Key words: planting efficiency; potential emission reduction; LCA+DEA; corn



