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National Crop Condition Monitoring 
System (NCCMS) Background

 NASS currently
 Conducts ad-hoc point survey for crop condition and soil 

moisture 
 Publishes weekly report based on survey

 Uses AVHRR for RS vegetation condition monitoring 
 AVHRR 17 – Dead least year;
 AVHRR 18 – Aging, and not consistent with AVHRR 17.
 Low spatial resolution (1km)
 Low temporal resolution (biweekly)
 Static NDVI map

 Percent change ratio to previous year NDVI
 Percent change ratio to historical Median



Current Static Crop Condition 
Image (NDVI)



Yearly Comparison to Previous 
Year



NDVI Ratio Comparison to 
Previous Year in Percent



NDVI Percent Change W.R.T. 
to Median 



Why A New Vegetation 
Condition System?

 We need:

 better spatial and temporal resolutions;

 data processing and web publishing 
automation;

 better visualization and data dissemination;

 vegetation condition metric improvement and 
quantitative calibration with ground truth;

 Integrating soil moisture, temperature, etc. 
information.



Project Goals

 Improve the objectivity, robustness and defensibility 
of nationwide crop condition monitoring operation at 
NASS 

 Prototype an operational National Crop Condition 
Monitoring System (NCPMS) to enhance data 
accessibility, interoperability and dissemination. 

 Produce crop condition data products that are 
complementary to existing NASS crop condition 
survey products.



New Vegetation Condition 
Monitoring System 

 New system will provide
 Data retrieving and processing automation

 Web publishing and dissemination automation

 Irregular, ad-hoc data retrieving and processing 
for emergency assessment or reporting

 Objective quantification & historical data 
comparison for crop condition assessment

 Using various vegetation condition metrics;

 Crop land focused, or even crop specific 
monitoring;



New Vegetation Condition 
Monitoring System (Cont.)

 Using different sensor - MODIS
 Daily repeat => weekly composite
 250 meter spatial resolution;
 Rich cloud pixel information and better 

preprocessing;

 GIS technology provides 
 Web-based interactive mapping
 Various online capabilities: online navigation, 

zooming, panning, downloading, or on-the –fly 
processing, etc. 



System Architecture: Web Service-
Oriented Architecture (SOA)
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Vegetation Condition Explorer 
Prototype



NDVI: calculating, mosaicking, & 

clipping
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NDVI weekly & biweekly: 

maximum value composite 
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Mean Referenced Vegetation 
Condition Index - MVCI

 Let NDVIm(x, y), NDVImax(x, y) and NDVImin(x, y) be 
the mean, maximum and minimum of the time series 
NDVI at location (x, y) across entire time span. Let 
NDVIi(x, y) be the current NDVI. Then a measure of 
vegetation condition can be defined by the NDVI 
percent change ratio to the historical NDVI time series 
mean NDVIm(x, y) as following:
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NDVI Change Ratio to Previous 
Year

 Let NDVIi(x, y) be the current year NDVI value 
at location (x, y), and NDVIi-1(x, y) be the 
previous year NDVI. The current year NDVI 
ratio to the previous year value is given by



NDVI Change Ratio to Median

 Let NDVImed(x, y) be the median of an N year 
NDVI time series at location (x, y) and NDVIi(x, 
y) be the ith year NDVI. The ith (current) year 
NDVI change ratio to the median NDVI value of 
the N year time series is given by: 



Vegetation Condition Index -
VCI

 Kogan [5] proposed a vegetation condition index 
based on the relative NDVI change with respect to 
minimum historical NDVI value.  It was defined as 
following:
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 This normalized index indicates percent change of the 
difference between the current NDVI index and 
historical NDVI time series minimum with respect to 
the NDVI dynamic range.



NDVI and RNDVI
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MVCI vs RMNDVI
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VCI Result
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Summary I

 MVCI is more computationally efficient than 
NDVI ratio to the historical median (RMNDVI). 

 RNDVI has big variance as expected.
 In general, the patterns of MVCI, RNDVI, 

RMNDVI and VCI are similar. Locally, there are 
huge difference between RNDVI, MVCI, 
RMNDVI, and VCI.

 MVCI and VCI provide more additional metrics 
for real world vegetation condition monitoring.

 It is difficult to tell which index is the best for 
vegetation condition monitoring



Summary II

 Current status
 More vegetation condition metric used;
 Demo system is being prototyped;

 Challenges:
 Integrating with other info.

 Soil moisture (Surface, Root-zone (6-in))
 Temperature (Max, min)

 Calibration with ground truth
 Quantifying crop condition
 Ground truth data collection



Questions & Comments?

NASS: zhengwei_yang@nass.usda.gov

GMU: ldi@gmu.edu
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