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Fig. 7 Noon albedo and downward radiation distributions in typical mountainous regions of the Tibetan Plateau on

January 29, April 3, June 6, and October 28, 2018 (Adapted from Chu et al., 2021)
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Fig. 8 Downscaling model results for 30 m-resolution GPP
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Table 2 The influence mechanism of mountain terrain on key global change parameter inversion
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Fig. 10  Pilot 30-m resolution global products of six key global change parameters for mountain ecosystem
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Research progress of the stereoscopic observation and high spatial
resolution products development of key global change parameters
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Abstract: Mountains serve as sentinels of global change, exhibiting an accelerated warming trend with increasing elevation. Global change

directly impacts critical mountain surface processes including hydrological cycles, ecological dynamics, and biogeochemical fluxes, thereby

threatening future water resource availability and ecosystem services in mountainous regions. While remote sensing Earth observation

provides essential data sources for studying mountain ecosystem dynamics, most existing global change remote sensing datasets exhibit

kilometer-level spatial resolutions that inadequately characterize the intense spatiotemporal heterogeneity of mountain surfaces. There is an

urgent need for high spatiotemporal resolution, spatially seamless, and accuracy-reliable remote sensing products to enhance scientific

understanding of mountain ecosystems’ responses and adaptations to global change. In recent years, the mountain remote sensing modeling

and parameter retrieving algorithms have witnessed significant advances, where comprehensive field observation platforms for typical
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mountainous regions have been established. These developments have laid a solid foundation for conducting stereoscopic monitoring of
global change-critical parameters in mountain ecosystems and subsequent high-resolution product development. Addressing the requirements
for stereoscopic observation and high-resolution monitoring products in mountain ecosystems, the Ministry of Science and Technology of
China funded the project named “the stereoscopic observation and high spatial resolution products development of key global change
parameters for mountain ecosystem” (2020—2025) in the key programme of “Global Change and Response” under the National Key
Research and Development Plan during the 13th Five-Year Plan period. This paper outlines the project’s background, key scientific
challenges, research objectives, implementation framework, and expected outcomes. It systematically reviews progress achieved in
establishing near-surface stereoscopic observation systems, spatiotemporal scaling expansion methods, remote sensing retrieval models, and
product development for global change parameters in mountain ecosystems. This project will establish ground-aerial-satellite stereoscopic
observation technology by combining ground-based, aerial, and satellite platforms across different topographic gradients and ecosystem
types through terrain-specific experimental designs, and will develop the spatiotemporal scaling expansion models for complex terrains to
create high-resolution reference “truth” products for Wanglang mountainous regions. The project will also develop terrain-adapted remote
sensing retrieval models, and produce the world’s first set of global mountain remote sensing products featuring seven key parameters at
30m spatial resolution with monthly temporal resolution. The project is expected to propose a set of applicable technology for three-
dimensional comprehensive observation of key parameters of global changes in mountain ecosystems, produce 14 kinds of key parameters
and high-resolution reference “truth” products in typical mountain areas of Wanglang, and form a high-resolution product production
capacity of 11 kinds of key parameters. The world’s first set of global mountain remote sensing products with 7 key parameters, 25 years
(2000—2024), monthly, 30 meters high-resolution will be produced. The project is expected to promote China’s comprehensive monitoring
capability of the global mountain ecosystem, and provide scientific data and technical support for research on global mountain change and
the sustainable development of mountain society, especially mountain ecological environment protection, disaster prevention and reduction,
agricultural production and water resources management.

Key words: mountain, global change, stereo observation, remote sensing products, high resolution
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