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Abstract

The Pacaya-Samiria National Reserve in Peru is one of the largest wetland regions in existence. Surrounding this region is a vast number of meteorological and hydrological weather stations that measure a variety of temperatures, precipitation,
wind speed, velocity and river levels at different times throughout the day. The use of the Uninhabited Aerial Vehicle Synthetic Aperture Radar (UAVSAR), which collects high quality images of the Pacaya-Samiria region every 12 days, allows us to
classify multiple areas throughout the wetland into four sections: No Data, Inundated Vegetation, Open- Water and Non-Inundated Vegetation. The classification of these wetland areas enable the ability to observe the percentage of open water
and inundated vegetation in a 5 kilometer radius across multiple points, along one of the main rivers in the Pacaya-Samaria. The combination of the information from the weather stations and the satellite data helps us understand the seasonality
of inundation patterns through means of direct comparison.

Introduction Results

Wetlands, areas where water covers the soil, play a major role in our environment affecting biodiversity, hydrology, and

meteorology. Pacaya-Samiria is a national park in Peru that houses one of the largest wetland ecosystems in the world. Since

this wetland ecosystem is located in a tropical environment where the rainfall is constant, the soil is perpetually inundated.

The continually saturated soil lacks oxygen for aerobic organisms to perform cellular respiration letting the anaerobic 1006
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organisms release, by means of fermentation, large amounts of methane gas into the atmosphere. B = o
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Methane is a green house gas that has been proven to be more threatening to our environment than carbon dioxide due to 5 _v o
it’s high heat absorbency. Through remote satellite sensing and GIS (Geographic Information Systems), we can graph 3 ! : o
seasonal rainfall and compare it to the actual wetland flooding to find areas where higher levels of methane gas are released Eh . o
into the atmosphere. This information will provide a better understanding of the role and impact of wetlands on global i ) w '
climate change. i
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\ e % @ * Collected data from Senahmi, a Peruvian national weather service organization, which E * =
provides daily measurements of meteorological and hydrological data. g : . pu
* Formatted data in order to be read by programming languages. Filled in empty data 3. 5 -
slots with NaN values and edited erroneous values. . ) o
« Data was then imported into a python code which displayed a clear graph of the . i §
seasonality of inundation patterns that occurs in the national park. I R "o
« The seasonality of inundation patterns graph was then compared with the data that was ) Requens Zonal tatistics
received from the UAVSAR. o
* The UAVSAR provided radar imaging measurements which explained what each portion e . -
of the land classifies under. 5° 2 b
« The land was classified as No Data, Non-Inundated Vegetation, Open Water and S ” 3
Inundated Vegetation. B :
* This data calculated the percentage of those classifications on the region. TLEL LS LTSS
« These two sets of data were then compared to make a final visual representation, which - . Flor De Punga Zonal Statistics
portrayed the results of the research. . } o
Discussion and Conclusions g, . P i
* Data from Senahmi might slightly differ from data from the UAVSAR since Senahmi is over a five year span, whereas the P : = open e
UAVSAR data is over a one year span. T ELELELT TS
* The precipitation and the river depth data from Senahmi have a direct relationship.
* Future goals consist of increasing the radius of observation, and comparing more regions down the river. « Through the graphs of the seasonality of inundation patterns, it can be noted that the increase of rainfall
* Future research will involve concentrated interest of methane release in these regions. usually increases the river depth. There is an increased amount of rainfall and river depth around the

months of December to March.
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