
Time series mapping of the world’s 25 important crops: Paper # 906
LiangzhiYou1, Deepak Ray2, Zhe Guo1, Shuang Zhou1, Lun Gao2

1International Food Policy Research Institute; Email: L.YOU@cgiar.org
2Institute on the Environment, University of Minnesota

There have been significant advancements in both crop type mapping using satellite-based observations and pixel level 
classification, and crop type mapping with crop statistics. Both methods have their advantages and limitations; but in 
recent years opportunities to bring both methods together are becoming more favorable and can potentially lead to 
developing a new generation of global fine resolution crop type.
Here we share (1) the current state of crop mapping using the (statistical) SPAM modeling system for circa 2020. 
Specifically, report on the major update to the version 1 circa 2020. (2) Next, we discuss how we are developing a time 
series version for 25 important global crops. (3) Finally, we discuss how we are attempting to fuse remote sensing crop 
type mapping with statistical approaches.

Abstract State of gridded global crop statistics

Difference of cropland and crop-specific maps: There has been significant effort in mapping croplands which 
generally refers to land used in the cultivation of seasonal/annual crops. In the satellite era, efforts have reached 
down to 30-meter resolution mapping of croplands. Crop-type maps tell us what each of these cropland grid cells 
are e.g., maize, rice, wheat. It is far more difficult to map minor crops. Even more difficult is mapping crop yields 
using satellite remote sensing techniques. Mapping crop types with statistical data provides a way to have crop-
type maps for the whole world with a time series. With statistical data we can create gridded maps of crop yields. 
Satellite derived crop-type maps can be used to improve the spatial accuracy of statistical crop type mapping.
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1. Spatial Production and Allocation Model (SPAM) 2020

Map of maize harvested area in 2020

What’s new in the SPAM 2020:
• The SPAM model has been migrated from a FOXPro program to 

an R-based program environment, and it is hosted at GitHub as an 
open access project.

• The crop coverage in SPAM 2020 has been expanded from 42 crops 
in the previous version to 46 crops in the 2020 product. Notably, 
this expansion includes the addition of crops such as onion, 
tomato, citrus, and rubber, enhancing the model's capacity to 
provide insights into a more diverse range of agricultural 
commodities (crop listed in the table below).

• The Global Agro-Ecological Zones have been upgraded to version 
4.(from previous version 3).

• The baseline map of landcover data has been updated to reflect 
the conditions circa 2020.

• Subnational data and national statistics have been brought up to 
date, spanning the year 2020 or the most recent available year.

• Population data has been aligned with the year 2020.
• Market access data (e.g. road networks) has also been revised to 

the most current information.

Wheat Potato Pigeon Pea Soybean Banana Arabic Coffee

Rice Sweet Potato Lentil Groundnut Plantain Robust Coffee

Maize Yams Other Pulses Coconut Citrus Cocoa

Barley Cassava Sugarcane Oil palm Other Tropical Fruit Tea

Small Millet Other Roots Sugar beet Sunflower Temperate Fruit Tobacco

Pearl Millet Bean Cotton Rapeseed Tomato

Sorghum Chickpea Other Fiber Crops Sesame Seed Onion

Other Cereals Cowpea Rubber Other Oil Crops Other Vegetables

Table 1. List of the crops

2. Times series examples (annually from 2010 to 2020)
3. Fuse satellite and statistical 

data – USA maize

Cropland 
Data Layer 
(CDL); yellow 
cells @30m 
spatial 
resolution are 
maize. Figure 
is zoomed to 
the Central 
Valley 
California

Incorporate 
CDL reported 
maize cells 
into 5 min 
spatial map of 
maize. 

Applying the CDL (remote sensed maize maps) to mapping maize harvested areas 
using USDA NASS reported harvested acreage for the United States
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