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Table 5 Assessment of s‘p%tial representativeness associated with heterogeneity of vegetation density
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Spatial representativeness of flux footprint at pixel scales over
mountainous ecosystem

Wu Changlin"?,Xie Xinyao"?,Li Ainong'? C«“

1.Research CW % ital Mountain and Remote Sensing Application, Institute of Mountain Haz?%%pwmnment Chinese
Academy of Sciences, Chengdu 610041, China;

ﬁ /! Xﬁ‘emote Sensing Field Observation and Research Station of S% rovince, Mianyang 621000, China
& ‘% g yang

@t: Objective With the availability of remote sensing images since the 1970s, it is feasible to obtain the spatial-temporal continuum
S?d servations of the land surface at the global scale. In this way, remote sensing is an important information source for large-scale estimation
of land surface carbon, water, and energy fluxes. Global eddy covariance flux datasets are widely used to evaluate and produce remote
sensing flux products. As the tower-based fluxes can only represent the small areas around the tower, there is usually a mismatch between
the tower-based fluxes and multi-scale pixels of remote sensing. Thus, it is crucial to evaluate the spatial representativeness of flux footprint
at multi-scale pixels. Method In this paper, we choose Wanglang Mountain Remote Sensing Field Observation and Research Station of
Sichuan Province - a typical mountainous ecosystem of southwest China as the study area. This study used a two-dimensional parametric
footprint model (Flux Footprint Prediction, FFP) to characterize the spatiotemporal variations and analyze the spatial representativeness of
flux footprint at multi-scale pixels (i.e., 30 m, 60 m, 120 m, 250 m, 500 m, 1000 m, 1500 m and 2000 m). In this work, the land cover types
and Normalized Difference Vegetation Index (NDVI) were used to characterize the spatial representativeness of footprint among vegetation
types and vegetation density at multi-scale pixels, respectively. At the same time, two site-level simple representativeness indices for land
cover type and vegetation density were proposed to evaluate the footprint-to-pixel representativeness across flux towers at Wanglang station.
Result Results showed that the footprint fetch varied across flux towers at Wanglang station (10 ~ 10° m), and the footprint at multiple
temporal resolutions had a lower symm ﬁs(usually less than 40%). For the temporal variations of footprint, there were more obvious

changes for the overlap of footprint at @) cale (0% ~ 88%), and the variations were smaller at monthly scale (usually larger than 83%).

As for the three flux tow I anglang station, results showed that the station of deciduous broa g} af)s rub (with observed height at
10 m), deciduous br@rgst (with observed height at 30 m), and evergreen needleleaf fore e height at 75 m) had a best
spatial rep wt%t eff3s at the pixel scale of 30 m, 60 m, and 1000 m, respectively. @@3 (Sga % o vegetation density, the
disc es'of spatial representativeness were more obvious for vegetation cover. Concluswn ore attention to the spatial
repﬂmatlveness differences of footprint while validating remote sensing models and pr ux datasets around mountainous
ecosystems. Moreover, it was necessarily to combine the corresponding footprints ?’-based observations to characterize the
temporal variations of fluxes when modeling and producing flux products at hi V&ral resolution (e.g, daily scale). Due to the high
spatial representativeness of footprint was limited to the pixels at high (a lower tewer) and medium-low (a higher tower) spatial resolution,
the estimation of ecosystem parameters and fluxes research over mountainous area could be promoted by cognizing the spatial
representativeness of footprint at pixel scales and combing the multi-scale remote sensing observations with the spatial and temporal scaling
method.

Key words: pixel, spatial representativeness, eddy covariance, flux footprint model, mountainous ecosystem
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