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Change detection of main spring crops area in Jining based on Landsat 8
images

WU Ming-yan"?, DONG Guang"?, SHUI Li"*, HU Da-chuan"”>, CHENG Wu-xue'”>, FAN Shu-feng’
(1 .Central Laboratory, Faculty of Geography and Resources Science, Sichuan Normal University, Chengdu 610101, China; 2.Key Laboratory of Land Re-

sources Evaluation and Monitoring in Southwest, Ministry of Education, Sichuan Normal University, Chengdu 610068, China; 3.The Forestry Workstation
of Wuyjin District, Changzhou 213159, China)

Abstract:  Accurately and quickly obtaining the planting area of spring crops, spatial distribution and change infor-
mation, which could provide the basis for the agricultural sector in the development of production plan. Based on Landsat 8
images, the spectral characteristics, texture and NDVI values of different crops were used to establish the spring crop ex-

traction model, and the planting information of wheat and garlic in Jining was obtained. Then, the changes of crops in time

and space were analyzed. The results showed that the

Wofs H 5 :2017-09-11

EETHE: HEARP LS TH (41371125) ; 91145 BHE T8 H
(2017JY0155) ; U148 27 )T EH A0 H (13ZA0148)

TEE RS AR 2 (1992-) 5 TR BEBRIE A L BF907 1 H stable, and the moving distance of planting core area was
TSI AR KR (E-mail) image715@ foxmail.com small. The changeless land area for wheat cultivation was

BIEE 2, (E-mail) cwx714826@ 163.com about 3.2x10° hm? in every year. From 2014 to 2017, the

planting of garlic and wheat in Jining had obvious

regionality. The spatial distribution of wheat was broad and
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planting area of wheat was increased first and then decreased. Garlic was mainly concentrated in Jinxiang and Yutai. Under

the influence of the weather and the market, the planting area of garlic was decreased first and then increased, the changes

of spatial distribution were significant, and the moving distance of planting core area was very large. The main crop planting

information was extracted based on object-oriented method in this study, the results were helpful to master the planting in-

formation of spring crops for agricultural sector and could provide technical support for establishing agriculture policy.
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Fig.1 The location sketch map of Jining city
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Fig.2 Spectral curves of vegetation before and after atmospheric correction
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Table 1 The statistics of NDVI

4y /ME SN FHME N

2014 -0.247 907  0.518 342 0.071 666 0.122 382
2015 -0.193 857  0.366 957 0.043 399 0.072 995
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2017 -0.245795  0.419 389 0.053 301 0.089 994
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Table 2 The extraction models of crops in each year
Ay PN e el AN SIS A4y Krr R U1 TN PRI A

2014 JEIEHIME .0.195 < NDVI<0.255
Sti% B5 fe/IMHE : B5>14 000

it B6 e K AE : B6<12 000

2015 i .0.09 < NDVI<O0.13
i B3 Fi/IMH . B3>8 300
Stk B6 fe KAH : B6<11 000

i BS fx/IMA : B5>10 000

HAEHE . 0.30 < NDVI<0.49
itk B6 fe K AH : B6<16 000
S BS f/IMH . B5>13 000

Y% .0.15 < NDVI<0.35
itk B6 fe K AH : B6<11 000

itk B6 fie/IMH : B6>8 300

2016 JiEHIE :0.125 < NDVI<O0.175
SeiE B3 f2/IMH . B3>10 000
Jti% B2 fe/IMA : B2>10 500
i B5 i RAH : B5<13 000

2017 JGiEHIE :0.10< NDVI<O0.15
Ji B2 F/IMi - B2>8 900
i B6 i RAE : B6<11 000

i BS ¢ /IME : B5>10 000

SEIEE . 0.18 < NDVI<0.32
itk B6 fe KAH : B6<13 000
i BS /M : B5>12 600

itk B7 fe KAE . B7<9 400
FeiEIE 0. 18 < NDVI<0.40
Stk B6 s KAE : B6<11 000

it BS Fx/IME :B5>11 150
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Fig.4 The extraction results of spring crop in each year
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Table 3 Annual variation of garlic planting area in each county
X B 2014 4FEFhE 2015 4FEFhE 2016 4F-FhE 2017 4EFhE 2014-2015 4E 2015-2016 4F 2016-2017 4E
) HA (hm?) AL (hm?) AL (hm?) AL (hm?) AR (%) AR (%) AR (%)
R 4 438.66 4 056.25 4 388.51 5483.18 -8.62 8.19 24.94
TR X 1324.13 896.81 1 674.97 2 044.78 -32.27 86.77 22.08
&S5 40 232.86 36 397.82 42 937.51 45 342.76 -9.53 17.97 5.60
A 1472.33 921.68 822.91 1 240.90 -37.40 -10.72 50.79
fify B A 798.23 795.58 107.89 181.76 -0.33 -86.44 68.47
WK B 968.29 305.96 110.83 126.02 -68.40 -63.77 13.70
(IR 1 269.45 1 082.03 1561.95 671.49 -14.76 44.35 -57.01
R 831.47 756.56 598.81 523.04 -9.01 -20.85 -12.65
ZEM X 1 256.90 304.29 149.27 232.83 -75.79 -50.95 55.98
fafz B 15 748.86 12 345.29 15 340.09 17 604.21 -21.61 24.26 14.76
ARk T 626.83 500.56 532.96 324.14 -20.14 6.47 -39.18

W 4 Fios, B T 45 X B 2014-2017 /N4
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B GEtE B /N RO AU DI AR e £, 5 s
15% 747 34 % BRI e/ AN 7 4l /N 22 P T
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AT LLR IR, KK B AE R i ARk i A

ANFE AR TR AR 23 A — 8 2 B P38, 2 1% DL TE
HEMEEEEN R, A G 2 BIARSI
T RFERUNE B EE AR o i B 2017 4R KGR
PR AR 2 54T Y 23. 9% , /N2 L 7. 2% A A
73 2014-2015 4 /)N 7 T T FRAT B AR 1B SR 8K 1Y
XE 42 H 2015-2016 45/ 2 Fk i BUAR BR S
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Table 4 Annual variation of wheat planting area in each county

K 2014 4EFhkE 2015 FFE 2016 4F-FitE 2017 - FE 2014-2015 4f 2015-2016 4 2016-2017 4E
T (hm*) M (hm*) M (hm*) T (hm*) A (%) AEALH (%) AEAH (%)

AR 53 043.53 54 711.61 52 371.35 54 432.63 3.14 -4.28 3.94
ARSI 32 398.27 28 653.78 33 095.79 31 231.07 -11.56 15.50 -5.63
& 6 019.54 9 750.74 9 375.75 4 681.04 61.98 -3.85 -50.07
ZEL B 52 000.71 51 349.17 50 352.87 51233.25 -1.25 -1.94 1.75
ith B 35 909.48 35 605.23 34 370.26 36 021.96 -0.85 -3.47 4.81
MK B 17 076.15 17 181.71 15 548.66 16 627.72 0.62 -9.50 6.94
fil B 23 904.17 24 116.59 22 717.90 24 637.20 0.89 -5.80 8.45
=Y 48 242.53 47 010.77 48 881.89 47 533.97 -2.55 3.98 -2.76
ZEMIX 26 200.62 29 421.21 30 344.02 31 436.67 12.29 3.14 3.60
i i 22 397.95 26 529.12 24 252.00 25 614.79 18.44 -8.58 5.62
4RI 37 133.89 38 936.91 39 722.42 36 500.41 4.86 2.02 -8.11
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Fig.6 Spatial dynamics of spring crops area in Jining from 2014 to 2017
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Fig.7 The shift of planting centre of spring crops in Jining from 2014 to 2017
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