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1. What are GCE 1km Crop Dominance (aka GCE V0.0) product and GCE 1km Multi-study Crop Mask (aka GCE V1.0) products?
Global Food Security-support Analysis Data @ 30 m (GFSAD30) will be produced at 30m resolution. However, before we reach that stage, we have interim products at 1000 m and 250 m resolutions. 
GCE 1km Crop Dominance (aka GCE V0.0) product is an 8 class digital product that provides, at nominal 1 km, information on global: 
1. Cropland extent\areas, 
2. irrigated versus rainfed cropping, and
3. Crop dominance
And, corresponding to the individual pixels in above GCE 1 km crop dominance dataset, one can derive: 
4. Cropping intensity (single, double, triple, and continuous crops) using time series NDVI data (e.g., 1982-2014 AVHRR GIMMS (Global Inventory Modeling and Mapping Studies) data or 2000-2014 MOIDIS monthly maximum value composite NDVI data)

GCE 1km Multi-study Crop Mask product is a 5 class digital product that provides, at nominal 1 km, information on global: 1. cropland extent\areas, 2. irrigated versus rainfed cropping. There is no crop type or crop type dominance information. Cropping intensity (single, double, triple, and continuous crops) can be obtained for every pixel using time-series remote sensing data.

GCE 1km Crop Dominance (aka GCE V0.0) product is described in:
Thenkabail P.S., Knox J.W., Ozdogan, M., Gumma, M.K., Congalton, R.G., Wu, Z., Milesi, C., Finkral, A., Marshall, M., Mariotto, I., You, S. Giri, C. and Nagler, P. 2012. Assessing future risks to agricultural productivity, water resources and food security: how can remote sensing help?. Photogrammetric Engineering and Remote Sensing, 78(8): 773-782, August 2012.

GCE 1km Multi-study Crop Mask product is described in:
Teluguntla, P., Thenkabail, P.S., Xiong, J., Gumma, M.K., Giri, C., Milesi, C., Ozdogan, M., Congalton, R., Tilton, J., Sankey, T.R., Massey, R., Phalke, A., and Yadav, K. 2014.  Global Cropland Area Database (GCAD) derived from Remote Sensing in Support of Food Security in the Twenty-first Century: Current Achievements and Future Possibilities. Chapter 7, Vol. II. Land Resources: Monitoring, Modelling, and Mapping, Remote Sensing Handbook edited by Prasad S. Thenkabail. In Press.

Ultimately, for the entire world, we will produce GFSAD30 product.

Each product will provide global cropland information on:
· Cropland extent\area, 
· Crop types (focus on 8 crops that occupy 70% of global croplands), 
· Irrigated vs. rainfed croplands,  
· Cropping intensities\phenology (single, double, triple, continuous cropping), 

2. Where can I download GCE 1km Crop Dominance (aka GCE V0.0) product and GCE 1km Multi-study Crop Mask (aka GCE V1.0) products?
From this site!. Look for “GCE 1km crop dominance V0.0 product download” and “GCE 1km Multi-study crop mask product download” links and download the data.

3. What do GCE 1km Crop Dominance (aka GCE V0.0) product and GCE 1km Multi-study Crop Mask (aka GCE V1.0) products contain?
They provide cropland information for the entire world at nominal 1000 m. Both products have cropland extent. They also provide information on watering methods (irrigated versus rainfed). GCE 1km crop dominance product also provides crop dominance. 

It is feasible to derive cropping intensity from both products. Cropping intensity (single, double, triple, and continuous crops) using time series NDVI data (e.g., 1982-2014 AVHRR GIMMS (Global Inventory Modeling and Mapping Studies) data or 2000-2014 MOIDIS monthly maximum value composite NDVI data)

4. What is GFSAD30?
This is Global Food Security-support Analysis Data (GFSAD) at nominal 30 m (GFSAD30). This is the ultimate goal of this project.

5. What will GFSAD30 provide?
Global Food Security-support Analysis Data (GFSAD) at nominal 30 m (GFSAD30) will provide at 30 m nominal resolution: 
· Cropland extent\area, 
· Crop types (focus on 8 crops that occupy 70% of global croplands), 
· Irrigated vs. rainfed croplands,  
· Cropping intensities\phenology (single, double, triple, continuous cropping), 
Also refer to our project website:
http://geography.wr.usgs.gov/science/croplands/index.html

6. When will GFSAD30 become available?
We are currently working towards Global Food Security-support Analysis Data (GFSAD) at nominal 30 m (GFSAD30). The GFSAD30 project is funded for the period of 5 years (June 1, 2013- May 31, 2018). The entire global product will be available before this end date. However, products for several continents will become available well before that. Currently 250 m products for Australia and Africa are being produced. Next step will be to produce the same at 250 m for these continents. We will be releasing the products only after thorough review, accuracy assessment, and with detailed documentation.
Again, GFSAD30 product will consist of:
· Cropland extent\area, 
· Crop types (focus on 8 crops that occupy 70% of global croplands), 
· Irrigated vs. rainfed croplands,  
· Cropping intensities\phenology (single, double, triple, continuous cropping), 
Also refer to our project website:
http://geography.wr.usgs.gov/science/croplands/index.html 

7.  How are areas in GCE 1km Crop Dominance (aka GCE V0.0) and GCE 1km Multi-study Crop Mask (aka GCE V1.0) calculated?
Both products are created with specific purpose and should be used for that purpose only (they should not be compared). 

First, the GCE 1km Crop Dominance (aka GCE V0.0) provides cropland extent, irrigated vs. rainfed, and crop dominance. Note that the GCE 1KM Crop Dominance provides spatial distribution of the five major global cropland types (wheat, rice, corn, barley and soybeans; which occupy 60% of all global cropland areas) at nominal 1km (GCE 1KM Crop Dominance). The map is produced by overlying the five dominant crops of the world produced by Ramankutty et al. (2008), Monfreda et al. (2008), and Portman et al. (2009) over the remote sensing derived global irrigated and rainfed cropland area map of the International Water Management Institute (IWMI; Thenkabail et al., 2009a, 2009b, 2011).

Second, GCE 1km Multi-study Crop Mask (aka GCE V1.0) provides cropland extent, irrigated vs. rainfed. Note that the spatial distribution of a disaggregated five class global cropland extent map derived at nominal 1-km based on four major studies: Thenkabail et al. (2009a, 2011), Pittman et al. (2010), Yu et al. (2013), and Friedl et al. (2010). Classes 1 to Class 5 are cropland classes, that are dominated by irrigated and rainfed agriculture. Class 4 to and Class 5 have minor/very minor fractions of croplands.

So, in the two products, we do not calculate areas. What you have is cropland extent and full pixel area (FPA) distributions. To get exact areas, one need to determine sub-pixel areas (SPAs). There can be a class in which each pixel may only have very small fraction (sub-pixel fraction or SPF). As cropland with rest being non-croplands. So, if a class has 1,000,000 pixels, but the SPF is 0.1, then the actual area is or SPA for the class is 100,000 pixels. Each of the above two products are derived from various other earlier products, which are all at various different resolutions. For example, Ramankutty et al., crop dominance is about 100 km pixel, whereas Yu et al., product is 30 m pixel. Others like Thenkabail et al. (2011) are in nominal 1 km. When you fuse all these different datasets and provide a composite product at nominal 1 km resolution (as the above two products are), how much cropland area each pixel has requires further investigation and understanding. First, we need to re-project pixels to appropriate projection to compute areas. Second, we need to investigate the sub-pixel fraction of the pixels.

Thenkabail et al. (2009a, 2009b, 2011), for example, provides a comprehensive detail of how cropland areas are calculated for 198 countries of the world at nominal 1 km.

The two products (GCE V0.0, GCE V1.0) can be used to calculate exact areas at the nominal 1 km resolution if we: (a) re-project these datasets to appropriate projections, and (b) investigate sub-pixel fractions of pixels of each class and multiply that with full pixel areas (FPAs).

However, a user should know that GCE V0,0 and GCE V1.0 products are the starting point for further refinement of detailed cropland products at 250 m and 30 m where exact cropland areas can be calculated.

8. Can we get cropping intensity from these products?
Yes!. All you need to do is use the time-series NDVI corresponding to this data and generate the same. For example, for the entire world corresponding to these products you can use time-series NDVI datasets such as the AVHRR monthly NDVI time-series from 1982-2000 to generate intensity. A simple example is to take a pixel (e.g., a pixel in class 1 of GCE V0.0) and use the time-series NDVI data such as AVHRR monthly NDVI data to derive intensity. A user can request us a mega file data cube of 20 year AVHRR NDVI time-series available with us for the purpose or use GIMMS data which is for 33 years monthly NDVI time series. Similarly you can generate intensity of croplands using any other time-series data (e.g., MODIS 250 m monthly NDVI data from 2000-present).
 
9.  The Crop Dominance layer contains information on the spatial distribution of the FIVE major global cropland types (1. wheat; 2. rice; 3. corn; 4. barley; 5. soybeans). In class 8 of this product (Crop Dominance) maize is included as a crop type. Explanation for the discrepancy?.
True that the focus of crop dominance product was five crops: 1. wheat; 2. rice; 3. corn; 4. barley; 5. soybeans. Please understand that all 8 classes of this product, including class 8, only provide crop dominance. No class provides crop type as that is simply not possible at this resolution.

10. GFSAD30 Help Email?
Pteluguntla@usgs.gov, jxiong@usgs.gov, jpressfield@usgs.gov

 

