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Satellite-based Vegetation Monitoring Approach

Satellite-based remote sensing has been widely used over the past 30+ 

years for national to global-scale many environmental monitoring 

activities, including drought monitoring. 

Satellite-based VIs have proven to function as indicators of various 

biophysical characteristics of vegetation such as:

o percent of green cover

o green biomass

o fraction of absorbed photosynthetically-active radiation (fAPAR)

o chlorophyll content

o leaf area index

One of the Vis widely used is the NDVI

Healthy Vegetation Senesced or Stressed 

Vegetation

Visible red radiation is strongly absorbed by plant pigments (chlorophyll)

NIR radiation is strongly reflected by the internal cell structure of leafs (spongy 

mesophyll layer)
High contrast for healthy, green photosynthetic-actively vegetation that increases with the amount of green vegetation resulting in 

higher (or increasing) NDVI values.

Lower contrast as the amount of green photosynthetically-active plant material declines resulting in lower (or decreasing) NDVI 

values.



Geographic patterns of seasonal vegetation greenness as observed from  a time-series derived 

from the NOAA/NESDIS second generation global vegetation index (GVI2) dataset.

Normalized Difference Vegetation Index (NDVI) data (and 

NDVI derivatives) from satellite have been used for 30+ years 

for this agricultural drought monitoring applications 

throughout the world.

The Vegetation Monitoring Approach

Å Readily available spectral data for index calculation 

(AVHRR) ïsensor degraded since Nov 2016.

Å MODIS NDVI is currently used (data: 2001ïpresent)

Å Simple mathematical calculation

Å Strong relationship with various biophysical 

characteristics of vegetation    

NDVI =  (NIR ïRed) / (NIR + Red)

https://www.star.nesdis.noaa.gov/smcd/emb/vci/gvps/gvps_climatology_data.php


Geographic patterns of seasonal vegetation greenness as observed from  a time-series derived 

from the NOAA/NESDIS second generation global vegetation index (GVI2) dataset.

Challenges for Drought Monitoring:
1. Discrimination of drought-impacted areas from locations 

experiencing other types of stress (pests, plant disease, flooding, 

and fire) or land use/land cover change (i.e., the need for 

integrating the remote sensing data with climate and other 

biophysical data)

2. Classification of different drought severity levels (e.g., moderate, 

severe, and extreme).

3. Prediction of the vegetation condition (several approaches 

including time-lag relationships) 

4. Evaluation of monitoring and predicted products is also 

challenging (mainly due to lack of ground observations).

https://www.star.nesdis.noaa.gov/smcd/emb/vci/gvps/gvps_climatology_data.php


Introduction: 
What is VegOut?

ÅAn experimental tool to provide future outlooks of general 
vegetation conditions (seasonal greenness) based on an analysis of 
information that integrates climate, satellite, biophysical, and oceanic 
data.

ÅExperimental Model for central U.S. 

ÅSeries of maps depicting future outlooks of general vegetation 
conditions at a 1-km2 spatial resolution that are updated every 2 
weeks (AVHRR-based) or every week (MODIS-based) models.

1)  2-week Vegetation Outlook map

2)  4-week Vegetation Outlook map

3)  6-week Vegetation Outlook map
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