Y M2, vl

224 10 o P Vol.22, No.10
e m e 8 B ® Z

20204F 10 Oct., 2020

Journal of Geo-information Science

1R A% 2 Ji A, X G, £ R A, 55 45 HASM Rl GWR J7 3 10 48 4 RURE 3 i 3 I A 55 [0]. U B 45 U2 Bk 2 24 402,2020,22(10):2098-2107.
[ Zhou J, Zhao Y P, Yue T X, et al. Near surface air temperature estimation by combining HASM with GWR model on a provincial scale
[J]. Journal of Geo-information Science, 2020,22(10):2098-2107. ] DOI:10.12082/dqxxkx.2020.190423

EEHASMAM GWR FiERIERRELMRSKIEGE
B R RTES EREY, A OEF"

1. P EPRRER A AT T, s E RSB L A YK 5 A W o TR S SR ARSI S AR B U4
S G AR 6100415 2. HERMABERE, LR 100049 ; 3. H ERLA B BURLE 5 RIS IR S35 5 B RS
KIS, LAt 100101

Near Surface Air Temperature Estimation by Combining HASM with GWR Model on a
Provincial Scale

ZHOU Jia'?, ZHAO Yapeng™, YUE Tianxiang™, LU Tao"

1. Key Laboratory of Mountain Ecological Restoration and Bioresource Utilization & Ecological Restoration Biodiversity Conservation
Key Laboratory of SichuanProvince, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China; 2. University

of Chinese Academy of Sciences, Beijing 100049, China; 3. State Key Laboratory of Resourcesand Environment Information System,

Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China

Abstract: As a part of natural climate variability, Near surface air temperature is an indispensable parameter that
drives the energy and water exchanges among the hydrosphere, atmosphere and biosphere. Spatially and temporally
resolved observations of near surface air temperatures are essential for understanding hydrothermal circulation at
the land-atmosphere interface, and have had significant ecological impacts on many parts of the natural ecosystems.
Given the ecological significance of near surface air temperature, the demand for accurate spatial data has risen
greatly. Unfortunately, the gridded near surface air temperature data is generally limited by station coverage of
meteorological observations, especially in extensive mountainous regions. Moreover, the uneven spatial
distribution of meteorological stations may not effectively capture the true nature of the overall climate pattern. Given
the strong correlation between land surface temperature and near surface air temperature, recent efforts have
developed an alternative method for retrieving spatially continuous near surface air temperature from satellite-
derived land surface temperature data sets. However, the degree of accuracy for current applications in near
surface air temperature estimation still has a large room for improvement. Here we introduce a novel approach
that combines High Accuracy Surface Modeling (HASM) with Geographically Weighted Regression (GWR) model
for improving estimation of near surface air temperature in a data-fusion context. In this approach, application of
fusion methods using Moderate Resolution Imaging Spectroradiometer (MODIS) products and ground- based
observations was used. By fusing the MOD11C3 land surface temperature products and the air temperature data

observed at 190 meteorological stations in Sichuan province, this study combines HASM with GWR model for
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improving estimation of near surface air temperature. To assess the feasibility of this modified model, we use 175
stations for model development and reservel5 for validation tests with three repetitions. The performance of
combining HASM with GWR model (HASM- GWR) is also compared with multifactorial Geographically
Weighted Regression (GWR) and Ordinary Least Squares (OLS) methods. The results indicated that the best
estimation was found in HASM-GWR model. Specifically, the validation results from HASM-GWR model show
that 72% of the estimated residual error is between —1 “C and 1 °C, 90% is between —2 °C and 2 °C, and the Root
Mean Square Error (RMSE) reduces by 25.42% and 39.83% in comparison with other techniques. In addition,
the near surface air temperature map obtained from HASM-GWR is better than that obtained by using other
methods. Therefore, the proposed HASM-GWR model demonstrated an effective proficiency in near surface air
temperature estimation, and it can be seen as an alternative to the popular data fusiontechniques.

Key words: near surface air temperature; remote sensing data; HASM; GWR; OLS; data fusion; accuracy;
Sichuan province
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Fig. 3 Verification of near-surface air temperature estimation results based on three methods
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