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Measuring Vegetation Health in East Sacramento 

 

 

I. Project Summary 

 The years of 2011 to 2014 have been the driest years in recorded California history.  Reduction 

in annual rainfall and the Sierra snowpack has increased a need for water conservation and responsible 

practices.  Mandatory and voluntary cuts in water usage have been issued statewide and in the winter of 

2014, with rain totals significantly below average, Governor Jerry Brown declared a State of Emergency.  

Several campaigns to reduce water consumption were introduced to urban water consumers such as 

trading in urban space for money to install drought resistant landscaping as well as conservation 

ambassadors disseminating information about assigned landscape irrigation times and days.  This has 

led to a significant reduction in the visible greenery in urban and metropolitan areas. 

 

II. Purpose 

The focus of the project will be on the neighborhood of East Sacramento and the vegetation’s 

health in the area.  Using 4 band NAIP aerial imagery and ArcMap’s image analysis tools, I will construct 

an NDVI comparison of the most recent available imagery from June 2014 with the year prior to the 

assumed beginning of the California drought, June 2010.  By making 2010 a control year, I hope to be 

able to measure the percentage of healthy vegetation reduction in 4 years of conservation efforts and 

drought conditions.  

 

III. Method 

 I acquired the NAIP imagery for 2014 and 2010 from the USGS’s EarthExplorer website.  Each 

year came in a zipped folder which when extracted contained 4 jp2 files each.  Each raster contained 

one quadrant of the selected area.  The images were then mosaicked and a boundary was established 

around the study area for clipping.  In the Processing portion of the Image Analysis window I saved the 

images to make permanent TIFF file.  



 

Above: Imagery before data frame clip. 

 

Above: Project area clipped for image processing.  

 Healthier vegetation contains more chlorophyll which allows a leaf to reflect more infrared 

energy and is received in the remote sensor (ie plane or satellite).   A method for displaying healthier 

vegetation is with the NDVI (Normalized Difference Vegetation Index) process. The Image Analysis 

window has an NDVI button which will automatically run the process for an image, however the image is 

then broken up into a color map of 255 colors. For the purposes of this project and the subsequent 



analysis after NDVI creation, I used the raster calculator and the red and infrared bands of each 

mosaicked image to create the index. They contain a low value of -1 and a high value of 1. This is a truer 

ratio that represents the light reflected instead of a color map or the scienctic output in the image 

analysis options which produces unrealistic tones. From ArcCatalog, I added Band 4 and Band 1 for each 

year’s mosaicked image to the table of contents and opened the raster calculator tool to run the NDVI 

equation learned in class:  Float(“band_4 – band_ 1) / Float(band_4 + band_1)                           

       

 After runnining the raster calculator twice to establish the NDVI images for the 2010 and 2014 

dates, I surveryed the area to see the obvious differences between the images to see if the analysis was 

on track.  The most obvious areas of difference are within city parks where irrigation was reduced 

resulting in browning grass patches  

 

  2010                                                                   2012 



 Next, I needed to isolate the good, healthy vegetation from the rest of the image.  Upon 

inspection of the image, I noticed possible spectral inaccuracies on the rooftops of large buildings 

suggesting something that might alter the reflectivity or absorbtion of IR energy. This would skew the 

analysis if I were to run the “Difference” tool in the Image Analysis window.  

 

Instead, I took samples of various shades of green to find a minimum threshold for healthy vegetation.  I 

compared the centers of green patches of grass with the centers of trees and came up with a minimum 

of 0.25 as a standard score for health.  Considerations were made for lighting at the time the image was 

taken. Such as, choosing samples within the same area that were well lit and not in shadow.  Although 

there are certainly pixels which have higher index scores, the clusters were best at 0.25.  

 On both images, the raster calculator was used to write condition statements to extract pixels 

with values higher than 0.25 and give them a value of 1, everything else would be null (0) and not 

visible: Con(“NDVI” >= 0.25, 1).   This created two layers that only displayed pixels within the established 

healthy vegetation range.  . 
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Green: Cells from 2014 which contain values of 0.25 or higher. 
Brown: Cells from 2010 which contain values of 0.25 or higher 

Two images overlapped to show differences and loss of healthy vegetation. 

 

 In order to calculate the percentage of change from 2010 to 2014 I used the total pixels with 

values of 1 for each layer.  The difference between the two years was 50,204 pixels/cells.  I divided that 

number by the total selected cells from 2010 to find the percentage difference and the amount lost in 4 

years of drought.   

 



 

 

IV. Results 

 The results of this analysis shows that within the threshold that I had determined to be the ideal 

index score for “healthy vegetation” there was a 

16% decrease.  This seems to correspond to the 

results of the 2014 statistic that the City of 

Sacramento saved an average of 20% of city 

water.  However, there are variables which have 

not been taken into account which may skew the 

data in one direction or another.  In response to 

the drought, irrigation systems may have been 

installed which would keep plants watered at a 

nominal level while still reducing water 

consumption.  Healthy vegetation may have 

been pruned, trimmed, or even removed; which 

can not be construed as a gain in unhealthy 

vegetation but could be incorrectly displayed as 

such.   

Conceptually, when faced with personal environmental responsibility, civic and neighborhood 

pressure a reduction in water usage should lead to a loss of green, healthy vegetation.  The information 

and the data supports the idea through the decrease in healthy vegetation as demonstrated in this 

study.   

V. Challenges and Difficulties 

 Initially, the project was going to involve NAIP imagery from 2012 to show differences between 

2010/2012 and 2012/2014.  However the images for 2012 were riddled with errors.  Unfortunately, the 

neighborhood I had selected as the subject of this study is at the intersection of 4 image sets.  

 

2012                                                                                               2014 

The imagery from 2012 lacked the same clarity as the imagery from 2014.  The imagery appears bluish 

and foggy.  After some research I discovered that there were wildfires in Yolo County and Placer County 

in June of 2012 which may have contributed to the condition of the imagery.   
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