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The overall goal of this project is to develop multi-scale mapping techniques for 

terrestrial analogs. The work this summer prioritized mapping from a satellite scale. UAS and in

situ data was gathered during field seasons taking place in September 2023 and January 2024. 

UAS scale classification maps for the target salts were developed with calibration and validation 

using ground truth data. The beginning of the summer focused on wrapping up the UAS scale 

analysis and gaining a deeper understanding of the formulas used to classify the spectra. 

Following the UAS analysis, satellite scale mapping techniques were developed. I 

received hyperspectral data from EnMAP (Environmental Mapping and Analysis Program). The 

Figure 1: En MAP Imagery of the Basque Lakes Located in 

the Caribou Plateau in British Columbia, Canada 

EnMAP satellite is a German 

hyperspectral Earth observation 

mission designed to capture detailed 

spectral information about Earth's 

surface. Unlike traditional satellite 

sensors that capture images in a few 

broad spectral bands (multispectral), 

such as Landsat and Sentinel, EnMAP 

captures data in hundreds of narrow 

spectral bands covering the visible, 

near-infrared (NIR), and shortwave 

infrared (SWIR) portions of the 

electromagnetic spectrum. The 

acquired EnMAP imagery consists of 

224 bands (218 - 2445nm) and a 

spatial resolution of 30m. This project 

focuses on the NIR and SWIR spectral 

ranges because these bands overlap

with the UAS imagery captured 

during the fall 2023 field season. 

Given the coarse nature of satellite imagery, the mapping methods implemented for the 

UAS data are not suitable. Instead, I employed spectral unmixing to detect spectral signatures 

embedded within the EnMAP data. With a pixel size of 30 m2
, it is less likely to encounter a 

pixel that can be sufficiently characterized by a single endmember. Instead, pixels contain a 

mixture of spectral signatures from target compounds, water, vegetation, etc. Linear Spectral 

unmixing is a process by which the abundance of each given endmember within the gathered 

spectra (in this case EnMAP data) is calculated. The reflectance values across the spectra are 




