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Abstract— Continuous cropping is one of main planting methods 
in the cropping systems. Discovering the continuous planting 
patterns and their relationship with geographic factors is a very 
meaningful research subject to support agricultural decision 
making. The Cropland Data Layer (CDL) data is one of useful 
land cover data resources to study the crop planting patterns of 
any area of interest in the Contiguous United States. In this 
paper, the CDL data of Iowa for the years of 2006-2012 are 
retrieved directly from CropScape, and planting patterns of 
continuous corn cropping is discovered from these CDL files. The 
raster layer of these planting patterns will be overlaid and 
analyzed in combination with other geospatial datasets, like 
digital elevation model data, average annual temperature, 
average annual precipitation data, and soil classification data to 
identify the important physical factors that impact on the 
patterns. Spatial relationships between continuous corn planting 
patterns and these geographic factors are also investigated and 
presented in this paper.  
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I. INTRODUCTION 
Continuous cropping and crop rotation are two main 

planting methods in the cropping systems [1]. Continuous 
cropping means that the same crop is continuous cultivated for 
multiple years on the same land [2], like wheat in the Central 
and Southern Plains. Crop rotation is to plant specific groups of 
crops over years on the same land [3], like corn-soybean 
rotation in the Midwest. Discovering these planting patterns 
and their relationships with geographic factors is a very 
important issue in the research fields of water resources 
assessment, soil fertility maintenance, crop yield estimation, 
pesticide control, land cover monitoring, agricultural 
sustainability, etc.  

The Cropland Data Layer (CDL) data is one of useful land 
cover data resources to study the planting patterns of any area 
in the Contiguous United States (CONUS). The CDL data 
product is produced from mid-resolution satellite data and high 
quality ground truth data [4]. This geospatial product presents 
the detailed information on agricultural and non-agricultural 
landscapes [5]. 

In this paper, the state of Iowa is selected as the study area 
because it is the No. 1 corn producing state in the United 
States. The CDL data for the crop years of 2006-2012 of Iowa 
are extracted directly from the popular Web portal of 

CropScape [6]. Next, the planting pattern of continuous 
cropping is generated from these CDL files. Like in other 
Midwest states, high value crop of corn is continuously 
cropped over years in many areas of Iowa. The continuous corn 
cropping patterns will be discovered through the method of 
spatial analysis. Then, these spatial patterns will be overlaid 
and analyzed in combination with other geospatial datasets like 
digital elevation model (DEM) data from National Elevation 
Datasets (NED), average annual temperature data, average 
annual precipitation data, and soil classification data from 
Digital General Soil Map of the United States. And the 
important physical factors that impact on planting patterns will 
be identified. These datasets are freely obtained from United 
States Department of Agriculture (USDA), United States 
Geological Survey (USGS), and other federal agencies or 
organizations. Finally, spatial relationships between continuous 
corn planting patterns and these environmental factors will be 
investigated and presented in thematic maps, graphs, as well as 
tabular reports. Geoprocessing tools of Spatial Analyst in 
ArcGIS® software will be utilized and executed to analyze 
spatial relationships. 

The remainder this paper is organized as the following: the 
geographic datasets and spatial analytics functions are 
introduced in Section 2. The continuous corn planting patterns 
and their relationships with other geographic factors are 
discussed in Section 3. Finally, future works are described and 
the conclusions are summarized in Section 4.  

II. DATA AND METHODS 

2.1 Geospatial Datasets 
1) CDL Data 
USDA National Agricultural Statistics Service (NASS) has 

produced the CDL data annually since 1997. This geo-
referenced cropland product provides specific land cover 
classifications crossing the CONUS. It covers all 48 
conterminous states and District of Columbia from the crop 
year of 2008. This valuable geospatial data has been served as 
one of the important sources in the official reporting process of 
agricultural statistics information, and can be leveraged to 
explore land cover and land use changes and agricultural geo-
information of the CONUS. 

Users can access, visualize, retrieve, and analyze the CDL 
data within area of interest (AOI) at any geographic level 
through CropScape to answer cropland related questions 
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States Census Bureau website [13].  The wh
seen in Figure 2. 

Figure 2.  DEM Data Processing  

2.3 Spatial Analysis 
Spatial analysis functions of slope, aspect, 

reclassification, and overlay analysis are pe
above geospatial datasets and the derived file
continuous corn platting patterns during the 
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Zonal Statistics in Zonal toolset is utilize
analysis tool to calculate the raster value
continuous corn cropping within the categ
several geographic datasets.   
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The output aspect data contains nine catego
the aspect of each cell, including Flat, North,
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in Figure 4-3).  

3.3 Overlay Analysis 
Overlay analysis combines the featu

geospatial datasets together to create the deta
have the specified attributes. ArcGIS® offers 
overlay tools to overlay multiple vector a
respectively.  

In this study, Zonal Statistics as Table is ad
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national wetland inventory data, water resource points and 
stream network, will be considered as explanatory variables. In 
addition, the relationships between crop patterns census, social 
and economic data, such as crop production, yield and price, 
will also be explored, and a classification tree will be built from 
the relationships of crop planting patterns with these various 
types of factors. Furthermore, new standard geoprocessing 
services of raster calculator and overlay analysis will be 
implemented and integrated in CropScape to extend its 
functionality. These geoprocessing services will facilitate users’ 
analysis in their research and applications, and can be 
integrated in their scientific workflow.  
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