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30
SClcom Matt Kelly, Dr. Esayas Gebremichael

Let's Talk Science Department of Geological Sciences

Abstract Methods Reclassification Input Data

Infrastructure

Given the drastic rise in renewable energy investment across the US and globally, along with global Solar Datasets Substations Transmission Lines
sustainable development goals, 1t 1s important to develop techniques for renewable resource as-

sessment. The study aims to 1dentify the most suitable areas for renewable energy development 1n
Texas by analyzing various geospatial factors that influence renewable energy production, such as Vector Raster

slope and land use. Resource-specific data such as surface direct normal irradiance (DNI), wind
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speed and power density were used to ensure resource availability. Proximity to infrastructure such
as highways, transmission lines, and substations were also integrated. Products generated use an 1n- fransmision Lines Subsations Roads Slope PN HoLe
tegration of remote sensing data, geospatial analysis, and machine learning algorithms to develop a
a spatially-explicit multi-criteria decision analysis (MCDA) for solar and wind resources 1n Texas.
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Energy is one of the most vital resources to the modern world, according to the International Ener- Fore Ly I Classification
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gy Agency about 80% of the worlds energy source 1s from fossil fuels. The presence of climate Rechaesiiention ? < 2
hange has been a k j lobal scal i inable devel 1 o (9 : Slope
change has been a key topic on a global scale, mass investment, sustainable development goals,
.. ; 4 NASA SRTM
and emissions targets have vastly increased global demand for renewable energy. Texas has already Raster Caleulator 7
proven its capability for renewable energy generation, according to the Energy Information Admin- d ”
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1stration roughly 24% and 4% of total energy use by fuel source 1n Texas come from wind and solar Solar Suitabilty Ma - | | |
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* LULC and other necessary datasets made in Google Earth Engine bypassing expensive software ____1___ -7 Wind Power Density
or powerful computing which may be prohibitive factors for alternate applications of this N Power Density (W/nr2) Global Wind Atlas
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BT e * Relatively flat landscape, and entirely barren regions offer vast area for development
» Optimal LULC areas, which include grassland and bare land correspond spatially to areas R Y
R where resources are optimal e 7
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var classified = input.classify(classifier);
print(classified.getInfo());

o * Well developed infrastructure, especially electrical, allows for a high degree of site

- var landcoverPalette = [
'cc0013', // urban (1) red

e ) e e avallablhty Distribution of Solar Suitability Distribution of Wind Suitability

‘#fffded', // grass (4) orange

* Proximity to infrastructure is incredibly important for site selection due to high cost of e
i s, o transmission lines, substations, and transport at large scale g soeinw 5
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Try it yourself! * Favorable 1n western regions due to high direct normal 1rradiance, 1n this instance areas
(account required) exceeding 5.5 kWh/m? per day are considered most suitable, certain areas can exceed 7.5
kWh/m?
o
» Expansive area of suitable DNI provides high probability of infrastructure in close proximity » Parameters considered relevant factors such as infrastructure, terrain, and functional energy generation
 Average suitability score of 2.42 demonstrates high suitability in this model » Final maps reflect areas where solar and wind development has already occurred in Texas, providing
validation for effectiveness of methods used

Wind
» Favorable in north central region, the central US from North Dakota to northern Texas 1s » Solar and Wind had mean suitability scores of 2.42 and 2.07 respectively

among the most power dense continental regions of wind energy on the planet
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* Band data can be selected by score value to locate exact locations of suitable land
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S  Average suitability score of 2.07 demonstrates reasonable suitability in this model




