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In the context of sustainable development, maps function as quantitative representations of the world rather than purely
descriptive products. Cartography has long been central to quantitative geography through spatial measurements, data
aggregation, classification, generalization, and considerations at different spatial scales. Map elements and visual
variables are used to represent measured data that are aggregated, compared, and validated against statistical standards
necessary to accurately convey information for decision making in an effort to achieve sustainable development. Reliable
and accurate spatial data are needed to make accurate maps to inform local and global sustainable development agendas
and help facilitate sustainable interaction with the environment (Le Sourd and Ricker, 2025). Countries are responsible
for collecting and analyzing their own data to evaluate sustainability in terms that are relevant locally. Through the United
Nations (UN) Sustainable Development Goal (SDG) Indicator Framework, countries are invited to share their data with
the UN to monitor progress globally. A significant challenge for governments is collecting, accessing and analyzing data
necessary for monitoring progress towards sustainable development, and is particularly challenging in resulting in data
missingness (Gosling-Goldsmith et al, 2020). In addition to traditional data sources, alternative data sources are
increasingly being encouraged and accepted for authoritative sustainable development monitoring by the international
community and the UN (Arnold et al., 2019).

Earth observation (EO) data are continuously and ambiently being collected by satellites orbiting the earth, and are often
publicly available (Gorelick et al, 2017). Unlike traditional manual survey methods, satellite systems deliver globally
continuous coverage with regular temporal frequency. Every pixel is an observation. EO data can be used to identify
spatial pattern on the Earth’s surface both natural (i.e. forest health, crop type identifying mineral deposits and other land
cover) or manmade (i.e. crop yields, urban heat islands, night lights). EO infrastructures offer systematic sampling across
spatial scales, enabling dense temporal observations that capture seasonal dynamics and consistent measurements across
regions necessary for comparative analysis (De Simone et al, 2025). These data can be used to identify where specific
interventions are required to address sustainable development that otherwise would be impossible (Ferreira et al., 2020;
Mondal et al, 2020). Satellite derived maps represent measured spatial variables, enabling repeatable and comparable
analysis over time. This temporal regularity make it possible to monitor crop phenology, land use changes over time,
including seasonal variations, as well as urban growth, industrial changes and more. Several workflows have been
identified for using EO data for SDG indicator monitoring (Kussul et al., 2020; Mondal et al, 2020). For governments
and individuals to use and analyze these open data, is a valuable form of data sovereignty (Hummel et al, 2021).

While advances in technologies have vastly improved data collection, storage, and parallel computing power necessary
for quick analysis of big datasets, challenges related to spatial data collection remain. Data analysis methods are
fragmented across research domains and scholarly literature, algorithms or analysis methods are not always open,
transparent or reproduceable, links to official statical standards remain weak, uncertainty in quantification absent,
validation against ground truth data is inconsistent (De Simone et al, 2022 & De Simone et al., 2025). Cartographers and
mapping agencies need guidance to ensure EO derived maps are statically robust, reproduceable and policy relevant.
Standardization methods are necessary; otherwise, maps are not reliable for official use. Analysis methods ought to match
the phenomenon being analyzed (Maxwell et al., 2018). To address these challenges, the United Nations Handbook on
Remote Sensing for Agricultural Statistics (Camara, De Simone & Jansen, 2025) provides practical guidance for
incorporating EO data into operational workflows necessary for statistics and mapping including reproducible methods
essential for generating reliable and accurate maps. Conceptual descriptions of EO strategies including potential
applications(agriculture planning and monitoring, forest management), operational workflows including step-by-step
instructions in the form of interactive tutorials, example code and data, and suggestions for integration into official
standards required for national statical systems and quality frameworks are all included. Examples include crop type and
land use maps, yield and productivity surfaces, survey- supported mapping, and calculating official UN Sustainable
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Development Goal indicators. The aim is to reflect the maturation of earth observation from experimental technology
into an established tool for official cartography and agricultural intelligence.

EO data offers a necessary data source for scientific operations to measure what is happening on the Earth’s surface. New
and relevant SDG indicators are needed to meet the SDGs (Hak, et al 2016). Utilizing these ubiquitous innovative EO
data could bolster our understandings of human interactions with the environment and inspire new and relevant ways to
map SDG indicators and identify localized solutions. Harnessing EO in these ways transforms cartography from an art to
measurable science necessary for achieving the Sustainable Development Goals.
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