
 

 © 2016, www.BigDataEarth.com 

  

Page | 1 

 

Measuring, Modelling and Mapping our Dynamic Home Planet              

 

Unique 2015/2014/2013 NAIP State-level Imagery Mosaics  

(Basemaps for 48 Contiguous U.S. States & at 1m-resolution) 

 

 

See the big picture and the detail 

One state, one imagery mosaic – extremely easy to use 

Three types of mosaics available: Natural color, color infrared, NDVI composites 

Consistent 1m-resolution, ~90 Terabytes of processed natural color data in raw binary 

 

 

Developer of the unique, large-sized NAIP state-level mosaics 

BigData Earth Pty Ltd 

28 April  2016 
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Introduction 

 

BigData Earth Pty Ltd have sourced the original U.S. digital ortho photos (aerial imagery) from the USDA 

National Agriculture Imagery Program (NAIP). The NAIP program is administered by USDA FSA (Farm 

Service Agency) and aims to acquire ortho imagery that has been collected during the agricultural 

growing season in the U.S. The NAIP ortho imagery, tailored to meet FSA requirements, is a 

fundamental national geospatial dataset for many environmental applications. The most recent NAIP 

ortho imagery from the 2015 season in the tile form was just released in February 2016.  

 

Data and Processing 

 

The NAIP ortho imagery is typically produced at a high resolution (i.e. 1m). For the overwhelming 

majority of users, it is difficult to use numerous separate tiles (i.e. ~350,000 separate tiles from 

2015/2014/2014 NAIP). There is a need to develop state-level imagery mosaics for their effective use in 

large-scale enterprise mapping projects. (So far only major companies including Google and ESRI have 

incorporated the NAIP imagery from earlier seasons in consumer-level web mapping. USDA only 

distributes county-level mosaics.)  

While the concept of making seamless mosaics from many hundreds or thousands of separate tiles (at 

the state level) is straightforward, even with very advanced and expensive image processing software 

this process of mosaicking could take enormous resources and deep expertise, including disk spaces, 

fast computing, and specific image processing knowledge. To make a mosaic with a file size as large as a 

few terabytes, many weeks of computing may be needed.   

We at BigData Earth have performed the following major image processing steps: (1) acquiring all raw 

data (except for a few defense or security sensitive zones where no ortho images are released) and 

replacing any corrupted files; (2) projection and re-projection all tiles if necessary; (3) stitching all 

separate tiles together and removing black edges across neighboring tiles; and (4) compressing each 

large-sized state-level mosaic (commonly large than one terabyte in file size) into popular, highly-

efficient and optimized JPEG2000 format, which is compatible with all GIS, image processing and 

mapping software. 
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Features of the processed unique state-level mosaics (data products) in 

JPEG2000 format 

 

 Extremely easy to use and manage, compatible with all geospatial mapping software  

 Complete NAIP imagery series from the most recent 2015, 2014 and 2013 seasons  

 Consistent 1m-resolution under the popular WGS 84 Web Mercator projection 

 Virtually zero or minimized cloud covers 

 Vibrant colors as the ortho imagery was captured during the agricultural growing season or 

“leaf on” conditions 

 Local copy on external hard drives enabling rapid access and customization, instead of 

downloading millions of separate slippy map tiles from third-party web mapping servers (e.g. 

WMS) 

 ~180 Terabytes of clean processed data in raw binary (RGB and CIR composites) and ~9 

Terabytes in compressed JPEG2000 format, involving more than 1.5 Petabytes of temporary 

storage during processing 

 Saving time and computing resources (avoiding months or years of data downloading and 

specialized image processing), and increasing efficiency for enterprise mapping projects  

 Natural color (RGB), color infrared (CIR), and NDVI color mosaics available 

 Complementary to the existing small-sized county-level mosaics  

 Various spatial resolutions (from 1m to 2m, 5m, and 10m) that can be customized 

 Unique, cost-effective processed data products  
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Imagery Product 1: Processed NAIP state-level mosaics (Natural color RGB 

composite) 
 

 

 

2014/2013 NAIP: 

All state-level mosaics (natural color RGB) in the same projection (WGS 84 Web Mercator) 

 ~60 Terabytes of processed data at 1m-resolution;  

~2.5 Terabytes of compressed mosaics at 1m-resolution;  

~230 Gigabytes of compressed mosaics at 5m-resolution.  
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2014/2013 NAIP:  Natural color mosaics by state (overviews were produced at 1km resolution; i.e. 

1,000,000 - 1000, x 1,000 - times smaller than the 1m-resolution full mosaic) 
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2014/2013 NAIP natural color state-level mosaics: Specifications for each of  

the 48 contiguous U.S. states  
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2015 NAIP: Natural color mosaics by state (overviews were produced at 1km resolution; i.e. 1,000,000 - 

1000, x 1,000 - times smaller than the 1m-resolution full mosaic) 
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2015 NAIP natural color state-level mosaics: Specifications for each of 27 U.S. states  

(including 23 states to replace 2013 NAIP coverage, and  4 states to replace 2014 NAIP coverage) 

 

  



 

 © 2016, www.BigDataEarth.com 

  

Page | 9 

NAIP state-level mosaic (RGB composite) example 

State California (CA) 
 

Source 2014 NAIP Imagery with 11,119 separate tiles 

Resolution 1m 

Projection WGS 84 Web Mercator (http://en.wikipedia.org/wiki/Web_Mercator) 

Mosaic Image Size 1,149,000 x 1,351,000 pixels  

File Size (raw data) ~4.3 Terabytes for 3-band RGB imagery composite  

Format JPEG2000 (compression rate 1:10) 

Processed data 
products (mosaics) 
available 

RGB Composite: 224 Gigabytes single JPEG2000 file  
 

Overview of RGB 
composite 

 
Notes 2012 RGB mosaic is also available.    

Mosaics at coarser resolutions (2m, 5m, 10m) are also available. 
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:  

Example of the state-level mosaic (RGB composite at 1m resolution) 

 

  
Example of the statewide mosaic (RGB composite at 5m resolution) 
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Imagery Product 2: Processed NAIP state-level mosaics (color infrared 

composite) 
 

 

2014/2013 NAIP: 

All state-level mosaics (color infrared) are in the same projection (WGS 84 Web Mercator) 

 ~60 Terabytes of processed color infrared data at 1m-resolution;  

~3.0 Terabytes of compressed mosaics at 1m-resolution;  

~275 Gigabytes of compressed mosaics at 5m-resolution.  
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2014/2013 NAIP: Color infrared mosaics by state (overviews were produced at 1km resolution; i.e. 

1,000,000 - 1,000 x 1,000 – times smaller than the 1m-resolution full mosaic) 
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Statewide mosaic (color infrared composite) example 

State California 
 

Source 2014 NAIP Imagery with 11,119 separate tiles 

Resolution 1m 

Projection WGS 84 Web Mercator (http://en.wikipedia.org/wiki/Web_Mercator) 

Mosaic Image Size 1,149,000 x 1,351,000 pixels  

File Size (raw data) ~4.3 Terabytes for three-band CIR (color infrared) imagery composite  

Format JPEG2000 (compression rate 1:10) 

Processed data 
products (mosaics) 
available 

CIR Composite: 262 Gigabytes single JPEG2000 file  
 

Overview of CIR 
composite 

 
Notes 2012 CIR mosaic is also available.    

Mosaics at coarser resolutions (2m, 5m, 10m) are also available. 
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Example of CIR false-color composite (at 1m resolution) 

 

Example of CIR false-color composite (at 5m resolution) 
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Imagery Product 3: Processed NAIP state-level mosaics (NDVI color composite) 
 

State California 
 

Source 2014 NAIP Imagery with 11,119 separate tiles 

Resolution 1m 

Projection WGS 84 Web Mercator (http://en.wikipedia.org/wiki/Web_Mercator) 

Mosaic Image Size 1,149,000 x 1,351,000 pixels  

File Size (raw data) ~1.4 Terabytes for single-band NDVI imagery composite  

Format GeoTIFF, JPEG2000, etc. 
 

Overview of NDVI 
color composite 

 
Notes 2012 NDVI color mosaic is also available.    

Mosaics at coarser resolutions (2m, 5m, 10m) are also available. 
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Applications (e.g. an example relating to the Precision Agriculture business, 5m 

resolution) 
 

 

 
 
 
 
 
 
 
 
 
 
 
State-level imagery 
product 1: natural 
color composite 
 

 

 
 
 
 
 
 
 
 
 
 
 
State-level imagery 
product 2: color 
infrared composite 
 

 

 
 
 
 
 
 
 
 
 
 
 
State-level imagery 
product 3: NDVI 
color composite 

 


