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Fig.7 The nominal spatial range and exact spatial range distribution of each pixel within the 3 X 3 neighborhood of TROPOMI pixel

where Xiaotangshan site is located. The pixels (green square) in the window were successively labeled as left], midl, rightl, left2,

mid2, right2, left3, mid3, and right3, while their corresponding exact geometric locations are represented by different colored blocks

(Zeng, 2024).
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Fig.8 The pixel scale albedo calculated for the nominal spatial extent (a) and exact spatial extent as well as their absolute (¢) and
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Theory and method of ground observation o%ﬁiﬁcﬂte pixel scales—taking
numerical land surface parameters as an example
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ing models, accurate and efficient inversion of remote sensing information, and valj tie remote
sensing products. In pagticyl e entrance of era of artificial intelligence, ground observation has been com .ah atellite data to
drive deep leau@@lﬂ%é’ s %markable research results in the field of remote sensing. However, $ combination of satellite
data w %ce ridinty is unavoidably introduced to the subsequent results agalysts. This is resulted from the
represeﬁtl ound observation partly due to the scale differences betwe@ d observations and satellite pixels and
partly due to t@x}uﬁ spatial heterogeneity land surface itself. Ground observation only represents the true value of the measured object
at the o n time and in the space it represents, but cannot be directly used as the true value at the scale of satellite pixels.(Method)
% improve the spatiotemporal representativeness of ground observations on satellite pixel scales and obtain the closest representation
I

eality has alway been the key issue in the field of remote sensing experiments. The acquisition of pixel scale ground truth involves the

Abstract: (Objective) Ground obsegvation is the foundation of remote sensing scientific research, providing important data suppgxg for the
construction of quantitative re}@ot%

selection of sample areas, evaluation of spatial heterogeneity, optimization of ground sample layout, ground observation, and scale
conversion. Although a large amount of research has been carried out for each aspect, there are still cases of conceptual ambiguity and
insufficient understanding in each link, resulting in significant uncertainty in obtaining pixel scale ground truth. How to constrain and
control the uncertainty of the pixel scale ground truth in the acquisition process and how to obtain the pixel scale ground “truth” with
minimum uncertainty is currently a bottleneck problem that urgently needs to be solved. This article discusses the current challenges and
possible solutions in obtaining pixel scale ground “truth”, aiming to provide new insights and theoretical guidance for remote sensing field
observation experiments. (Result) Large spatial heterogeneity does not necessarily mean poor spatial representativeness of ground
observations. Because representativeness error is not only related to spatial heterogeneity, but also to factors such as the number, location,
and observation scale of ground stations. Spatial heterogeneity is the dominant factor affecting the representativeness error of ground
observations without optimizing sampling. But it is almost unrelated to spatial representativeness error when the sampling was optimized. It
is noteworthy that spatial heterogeneity show strong dependence on spatial scales. At a smaller scale, spatial heterogeneity caused by
random factors cannot be ignored. As the sub-pixel scale increases, spatial heterogeneity is mainly influenced by strpctural factors. The
influence of geolocation mismatch ne e fully considered, whose effect can be eliminate by developing they m%&i to identify the
exact spatial extent of vaﬁm%gx%l (Conclusion) High-quality ground observation data and effect methods are
essential prerequisit aming high-quality ground "truth" at the pixel scale. However, t %}m

conversmn e%ecially for complex terrains such as mountainous regions. In term: ?&

(i/at f1t is not only necessary
W h quality observation network but also to ensure effective collaboration among eﬁ&&l‘gs instruments, observation

techNiques, and data managers to construct a ground observation dataset with a unified quality s n terms of scale conversion, there

cision scale

is a need to develop more universal and accurate scale conversion models, a1m1ng to, @{Q; lize ground observation data globally to
construct high-quality remote sensing pixel "truth" datasets.
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