Satellite Remote Sensing Applied to Change Detection

in the Amazon Headwaters.
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The headwaters of the Amazon River lie in the Peruvian Andean Range between the mountains locally known as Chilla, part of the Westernmost chain. The landscapes in this remote region are dominated by snowed peaks (nevados) with icy summits reaching easily 16 thousand feet. From these mountains and their small creeks (quebradas) the Amazon starts to run. 

The very precise perennial quebrada that gives origin to the Amazon is named Quehuisha following the name of the nevado where the creek starts to flow. The second important creek that usually is associated to the source of the Amazon is the Carhuasanta that flows from the Nevado Mismi. This quebrada is not perennial and drains just in the hotter seasons but not in the winter.

These creeks are known in the region as the Lloqueta Basin. The Lloqueta is the Southern section of the Hornillos Basin which is part of the Upper Apurimac, the local name of  the Ucayali River that drains the South of Peru and flows to the Atlantic. 

Satellite images such as LANDSAT and CBERS covering the South of Peru have been recorded routinely allowing cloud-free seasonal imagery from early Winter (May) to  Spring ( September).

Digital processing has grown to support image analysis and provided many alternatives to data integration within the scope of this study. Some of  the algorithms applied here include the development of Digital Elevation Model-DEM and image merging. Quantitative DEM allowed to design readily topographic models dressed by color image composites. Merged images of different seasons led to detect the changes. These procedures were accomplished through the SPRING in-doors software and ENVI algorithms. 

Seasonal LANDSAT images covering the headwaters region have so been used to analyze the snow coverage and merged images are showing the differences between the early Winter and the Spring landscapes. The DEM created from digitized  topographic maps helps to understand how far  the snow spreads over   the landscapes of the South Peruvian mountains in the Winter. The model also helps to map the remaining snow in Spring. A 3-D animation is available giving to the Earth analyst better ways to visualize the landscapes through different azimuth and elevation angles.

Further digital analysis will try to quantify the volume of snow and ice in the Winter images. To pursue these figures it is necessary to accurate the third dimension model in order to achieve precise height measurements. Spectral analysis has to be follow  to determine more exactly the spectral signatures of snow and ice including the selection of their attributes both in the LANDSAT-TM and in the CBERS-Wide Field Imager scenes 

The methodology that uses satellite images supported by DEM and digital merging are truly helping to map remote regions such as the perennial source of the Amazon River. The procedures are also providing key information to detect the wide snow cover changes in the Andean summits from Winter to Spring.  

Satellite images and Remote Sensing analysis are proving to be key instruments to detect regional or local changes and thus growing to be effective indicators to monitor global changes. 

