On exchangeability of spectral measurements obtained from multi-platform satellite sensors—case study for Mongolian steppe
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ABSTRACT: Spectral measurements collected in the field are often being scaled up to its counterparts from satellite sensors with little regard for exchangeability. Common assumption being that plot-scale (<2-3meters)  spectral measurements and its derivatives–such as ratios or vegetation indices, can readily be scaled to pixel-based spectral measurements, like Landsat grids (30m) or MODIS grids (250m). However, even after careful geo-registration and atmospheric correction efforts, the exchangeability may not always automatically be guaranteed. The objective of this study is to evaluate the exchangeability of surface reflectance values among high-resolution GeoEye-1, medium scale Landsat/TM, and coarse scale MODIS image data over a relatively homogenous steppe in Mongolia (Baganuur; 14km ( 15km; 47( 41’ N,  108( 17’ E). We co-registered the images to a subpixel accuracy and applied the FLAASH® atmospheric correction to retrieve the surface reflectance values. Plot-scale GeoEye-1 reflectance reasonably agreed with Landsat/TM grids (R=0.71–0.74 for red and near-infrared bands; n=193,830; p<0.0001) while the agreement suffered with MODIS grids (R=0.36–0.61 for red and near-infrared bands; n=2,754; p<0.0001) particularly in terms of GeoEye-1 reflectance values constantly higher than those of MODIS grids by around 0.1. When compared for NDVI, that is band ratio in nature, GeoEye-1 NDVI proved comparable with both Landsat/TM NDVI and MODIS NDVI (R=0.81; p<0.0001 and R=0.65; p<0.0001, respectively). Results indicated that the users should be aware of the potential bias when using spectral measurements from multi-platform satellite sensors  particularly with different spatial resolutions. Much caution is required when scaling plot-scale measurements to coarse scale MODIS spectral measurements. In our test case in Mongolian steppe, the exchangeability of NDVI values, a normalized transformation of the NIR to red reflectance ratio, was better compared to that of individual surface reflectance values.
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