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Remote Sensing Based Dynamic Changes Analysis of Crop
Distribution Pattern —Taking Northeast China as an Example

HUANG Qing, TANG Hua-jun, WU Wen-bin, LI Dan-dan, LIU Jia

(Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of
Agri-Informatics, Ministry of Agriculture, Beijing 100081)

Abstract: Objective Recently, researches on identifications and dynamic changes of landscapes and land use types by using
remote sensing techniques have been a hot topic. However, the vast majority of studies have taken farmland as a “single” land type;
the spatial distribution and variation of different crops inside the farmland have been neglected. This paper aims to explore the
extraction methods of large scale crop acreage and distribution pattern by using remote sensing and the application of landscape
pattern indices in crop pattern dynamics. Method  Based on the full coverage MODIS images and NDVI data during the crop
growing periods of 2005 and 2010, by analyzing the planting structure, phenology calendar and NDVI time series curve
characteristics, different area extracting models were established and were used to extract the spatial distribution of main crops
(spring maize, soybean and paddy) by using RS and GIS techniques in Northeast China. Meanwhile, some landscape pattern indices
were used to describe the characteristics and rules of crop pattern dynamic changes. Result Compared with the average statistical
data of several years, the overall areas extraction accuracies of these two years were more than 90%. The main crop planting structure
changed a lot from 2005 to 2010 in Northeast China. Soybean area decreased obviously, its dynamic degree reached -4.47%, and the
average patch area reduced by 0.05 km® Change range of paddy and spring maize reached 22.37% and 22.82%, respectively, during
the 5 years. And the average patch area also increased. Conclusion Increasing planting costs and decreasing relative benefits were

main reasons for these changes. It is technically feasible for large scale crop acreage extraction by using medium resolution remote
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sensing data. Landscape ecology pattern index can be used to analyze crop pattern dynamic changes.

Key words: remote sensing; NDVI; pattern change; paddy; spring maize; soybean; Northeast China
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Table 1 Spatial distribution extraction models of different crops
Spatial distribution extraction models Crop types
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Fig. 1 General correspondence of phenology calendar and vegetation indices of different crops in Northeast China
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Table 2  Areas extraction accuracy of three main crops in Northeast China - compared with the statistical data
MODIS
Crop types Areas from statistical data (10°hm?) Areas extracted by MODIS (10°hm?) Accuracy (%)
2005 2010 2005 2010 2005 2010
Spring maize 2959 4065 3420 4185 86.5 97.1
Soybean 7212 9432 8320 10219 86.7 923
Paddy 4434 4095 4967 3837 89.3 93.3

Total 14605 17592 16707 18241 87.5 94.2
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Fig. 2 Spatial distribution of spring maize, paddy and soybean in Northeast China in 2005 and 2010 and changes between years
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Fig. 4 Area extraction accuracy of three main crops in different provinces - compared with the statistical data
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Table 3 Dynamic changes of crop landscape pattern in Northeast China from 2005 to 2010

Crop landscape pattern indices

Provinces  Crops Year
Average patch area (km?)  Crop landscape patch density Crop landscape fragmentation Crop landscape
index (N/km?) index isolation index
2005 0.775 12.900 0.0142 8.085
Liaoning  Paddy 2010 0.902 11.090 0.0139 7.325
2005 0.266 37.590 0.0500 4.309
Maize 2010 0.819 12.210 0.0400 2.415
2005 0.172 58.017 0.0041 57.354
Soybean 2010 0.201 49.662 0.0031 71.701
2005 0.493 20.288 0.0120 11.738
Jilin Paddy 2010 0.533 18.752 0.0127 10.677
2005 0.348 28.758 0.0474 3.750
Maize 2010 0.967 10.341 0.0326 2.236
2005 0.353 28.308 0.0061 28.560
Soybean 2010 0.260 38.481 0.0132 39.657
2005 0.592 16.902 0.0151 10.013
Heilongjiang Paddy 2010 0.795 12.573 0.0128 7.351
2005 0.215 46.428 0.0381 10.127
Maize 2010 0.621 16.099 0.0293 4.537
2005 0.701 14.273 0.0160 4.122
Soybean 2010 0.626 15.974 0.0208 6.311
2005 0.620 16.697 0.0138 9.945
Northeast ~ Paddy 2010 0.744 14.138 0.0131 8.451
China 2005 0.276 37.592 0.0452 6.062
Maize 2010 0.802 12.883 0.0340 3.063
2005 0.409 33.533 0.0087 30.012

Soybean 2010 0.362 34.705 0.0124 39.223
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4 2005—2010

Table 4 Change range and dynamic degree of different crops in Northeast China from 2005 to 2010 (%)

Liaoning province

Jilin province

Heilongjiang province Northeast China

Crop
Change range Dynamic degree Change range Dynamic degree Change range Dynamic degree Change range Dynamic degree
Paddy 12.03 2.41 12.27 245 29.97 5.99 22.37 4.47
Spring maize 11.32 2.26 6.82 1.36 45.40 9.08 22.82 4.56
Soybean -18.99 -3.80 -10.81 -2.16 -23.56 -4.71 -22.36 -4.47
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