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Extraction in Yasuni
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Do the average Norm alized Difference Vegetation Index (NDVI) values,or “greenness,”in oil
blocks 14,16,31,and 43 (ITT)decrease with time and exposure to petroleum extraction in the
Ecuadorian Amazon?

This study hypothesizes that NDVIvalues willdecrease with time and oil activity.

While past studies have analyzed this question across space,this study willattempt to
additionally analyze these trends across time.



614 Oil Blocks in Ecuador’s Yasuni
National Park

This map shows four blocks significantly
overlapping with Yasuni: 14, 16, 31, and
ITT (43).
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Made by Maggie Jaenicke using Esri's ArcGIS Pro. Oil block
data from Ecuador’s Ministry of Hydrocarbons, 2013.



Remote Sensing and Vegetation Indices

- Red and NIR bands Band 1 -
| Blue
o Y




NDVIm Ecology

Picks up chlorophyll content

Range from -10 to +1.0

+1.0 being the highest levelof photosynthetic activity
Negative values -absence of vegetation / water
<+0.1-rock,sand,or snow

+0.1-0.2 - exposed soil

+0.2-0.5 - sparsely vegetated areas or shrublands

>+0.6 -temperate and tropicalrainforests

NDVI =

NIR — Red

NIR + Red
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Results AVERAGE NDVI

of 4 Ecuadorian Oil Blocks
14 (1989, 1998, 2013-2014, 2018)

>0.75
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Mean NDVlexcluding values below +0.25

1989 1998 2013 2018 Overall Mean
Block 14 0.5338 0.6158 0.5557 0.5599 0.5663
Block 16 0.5952 0.5790 0.5522 0.5532 0.5699
Block 31 0.5227 0.5422 0.5403 0.5390 0.53605
Block 43 (ITT) 0.5617 0.5481 0.5481 0.5442 0.5506

Difference from mean NDVI

1989 1998 2013 2018
Block 14 -0.0325 0.0495 -0.0106 -0.0064
Block 16 0.0253 0.0091 -0.0177 -0.0167
Block 31 -0.01335 0.00615 0.00425 0.00295
Block 43 (ITT) 0.0111 -0.0022 -0.0025 -0.0064
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CHANGE IN NDVI

14 1989 and 1998 versus 2013 and 2018

|:| Minimal or no change in NDVI (<+0.05)



Conclusion and Lim itations

- Unable to come to strong conclusion,but blocks 16 and 31largely
followed their respective timelines in o1l production - may provide
guidance for future research.

- Limitations:
Clouds
Ground Truthing
Seasonality

Numberofimages



Personal Reflection
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Llés I LiMdyes LML L3DR,
123 // description: 'Im2813BR',
124 // scale: 38,
125 /7 maxPixels:1060000000000
126 // });
127 //End of code
128 //try Im2@13BR and if time allows try Im1998BR and Im1989BR
129
13@ // Calculate NDVI
i 131 war NDVI_Im2@18TR = Im2@18TR.normalizedDifference(['B5", 'B4']).rename( 'NDVI'}
i 132 print(NDVI_Im2@18TR)
133 // Example of displaying the NDVI
134 // Paremeters to display NDVI
i 135 war ndviParams = {min: -1, max:1}
. 136 // Display NDVI
i 137 Map.addLayer(NDVI_Im2@18TR, ndviParams)
138
139 //Export NDVI
148 - Export.image.toDrive({
141 image: NDVI_Im2@18TR,

142 description: 'NDVI_Im2@18TR',
143 scale: 3@,

144 maxPixels: leeeoooveeea,

145 region: B2,

146 - // formatOptions: {

147 // cloudOptimized: true
148 /Y

149 1
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