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Introduction: Wetlands are valuable ecosystems that benefit society. They allow for gradual recharge of groundwater, provide critical habitat
for plants, fish and wildlife, control erosion, mitigate water pollution, provide food and recreational bases for people and contribute to
healthy water cycles and lake levels (Tiner 199). Current wetland change analysis has focused on using multi-spectral, multi-temporal imagery
such as NASA Landsat satellites to track wetlands change. However, Landsat satellites do not have a high spatial resolution and therefore
cannot detect change in wetlands smaller than 1.2 ha. Multiple dates of aerial photographs have been used to detect wetland change on a
finer scale, however relying solely on aerial photography may only allow for comparison of wetland change between a few suitable dates. The
technique described below combines the use of satellite imagery, aerial photographs, and climate data to improve remote sensing techniques
for monitoring the spatiotemporal heterogeneity of arid wetlands.
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annual This technique uses low-cost aerial photographs with high spatial
resolution, but low spectral resolution (only RGB), to delineate
wetlands and classify them as either open water or emergent

Change detection using principal component analysis. Principal wetlands.
component analysis is a technique used to detect change over time. This
technique tracks the change of reflectance (DN values) of the centerpoint
of each wetland over time. The DN values are derived from Landsat
satellite imagery, which have a high temporal resolution and are available
at no cost. Principal component analysis determines the amount of relative
change occurring at each wetland over time. A high amount of change
suggests land conversion or a wetland that is in the process of drying up.
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Applications. The results from this technique help us understand wetland Aerial image of wetland
dynamics and the potential factors that may influence wetland change such 3 _ LAY TNER s e ) _“.";‘;
as land use decisions or climatic changes . This technique can also be used k . i
to help identify wetlands less vulnerable to climate change for long-term

preservation. Similar techniques to those developed in this study can be

extended to other arid regions of the world.
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THE ISSUE: It is difficult to monitor the spatiotemporal heterogeneity of small wetlands. This
technique combines high spatial resolution (hyperspatial) aerial photography with high temporal
(hypertemporal) resolution and multi- spectral imagery to analyze change of wetlands on a finer
scale than currently available.
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