Arctic Land Temperature Dataset (1982-2015)
DOI：10.12072/ncdc.arctic-change.db7149.2026
CSTR：11738.11.NCDC.ARCTIC-CHANGE.DB7149.2026
Share type:Apply to Access
Category:Polar region
Datasets description
 
Data source description
 This dataset is based on the systematic integration of multi-source observations and reanalysis data, specifically including: the integration of monthly temperature observations from global meteorological station networks (e.g., GHCN-D), Fluxnet 2015, and Nordic national meteorological agencies, covering typical Arctic environments such as tundra, cold deserts, coastal areas, and islands; the use of MODIS land surface temperature products (MOD11C3, 0.05° resolution) and AVHRR thermal infrared datasets (CLARA-A3, 0.25° resolution), from which clear-sky land surface temperatures are extracted through radiometric calibration, cloud masking, and emissivity correction, and converted to near-surface air temperatures based on elevation and land cover types; and the use of ERA5-Land reanalysis data (0.1° resolution) as the core framework, providing an all-weather, region-wide temperature background field, with systematic biases in high-latitude complex terrain corrected through physical-statistical methods.
Data processing method
 This dataset achieves high-quality temperature data preparation through a systematic multi-step fusion and reconstruction process. First, all source data—including station observations, satellite-retrieved products, and reanalysis datasets—undergo preprocessing: station data are homogenized and bias-corrected to ensure climate representativeness; satellite-derived land surface temperature products are physically inverted and converted to near-surface temperatures using an emissivity library and atmospheric profiles; and reanalysis data are calibrated for systematic biases relative to station observations using quantile mapping. Subsequently, a fusion model centered on geographically weighted regression and a Bayesian maximum entropy framework is constructed, integrating multi-source data and environmental covariates (elevation, distance to sea, vegetation cover, sea ice influence, etc.) for spatial interpolation. For data gaps during polar nights, a time-series imputation model based on recurrent neural networks is established. Finally, a three-fold cross-validation approach (leave-one-station-out validation, grid-level reanalysis comparison, and extreme event process verification) coupled with energy balance rationality assessment is implemented for quality control. This process yields a reliable product that includes both temperature data and an uncertainty layer.
Data quality description
 This dataset ensures data reliability and scientific applicability through a systematic quality control system. In terms of completeness, the integration of multi-source data effectively compensates for the issues of sparse station coverage and missing satellite observations in the Arctic region. The monthly spatial coverage reaches 99.8%. Accuracy validation employs a three-tiered strategy: comparisons with independent meteorological stations (not involved in the fusion process) show a root mean square error of 1.05°C for monthly average temperature, with the mean bias controlled within ±0.25°C; spatial consistency tests with high-resolution reanalysis data reveal correlation coefficients of 0.94 and 0.91 for the winter sea ice edge zone and the summer tundra belt, respectively. 
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In order to protect the rights and interests of the platform's scientific and technological resources, expand the services of the platform center, and enhance the application potential of scientific and technological resources,resource users are requested to mark and quote the research results (including published papers, treatises, data products, unpublished research reports, data products, etc.) generated by the use of resources in the following manner.
For the achievements published in English, please refer to the following specifications：
The dataset is provided by National Cryosphere Desert Data Center(https://www.ncdc.ac.cn).
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