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Spatial-Temporal Variation and Evolutionary Trends of
Eco-Environment Quality in the Taihang Mountains, China

YAN Geding, JING Haitao™ , HE Shi, LI Hui, GUO Huanchao

(School of Surveying and Land Information Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China)

Abstract; Human activities will inevitably have some negative impact on regional ecosystems. Changes in eco-
environment quality are a result of joint action of multiple factors. Objective evaluation of ecological environment
quality is the premise of effective control and improvement of ecological environment quality and sustainable
development. The change in the quality of the ecological environment is the result of multiple factors, and
compared with other research methods, the use of remote sensing data to evaluate the Remote Sensing Ecological
Index (RSEI) can rapidly, comprehensively, and efficiently monitor the ecological environment status.

The Taihang Mountains is the dividing line between the North China Plain and the Loess Plateau. It plays an
important ecological role in northern China. Partly affected by human activities, the vegetation in Taihang was once
greatly deteriorated with serious soil erosion.

In this study, it took Landsat remote sensing images of 2001 to 2021 in the Taihang Mountains as data source.
Remote Sensing Ecological Index ( RSET) was introduced as assessment index to sketch out the spatial-temporal
pattern of eco-environment quality and change trend, based on GEE ( Google Earth Engine) cloud platform and a
combination of Mann-Kendall trend analysis with Moran’s T index.

It found that (1) The mean value of RSEI for the period of 2001 —2021 was 0.519, revealing a trend of first
decreasing and then increasing over time, and a distribution of high in the middle and low all around. (2) The
ecological quality in Taihang had obvious spatial autocorrelation; the high-high aggregations of high
eco-environment quality clustered in forest and grassland in the mountain, whereas the low-low aggregations were
mostly concentrated in artificial surfaces and cultivated land in the plains. (3) The areas of interests with an

evidence of ecological quality improvement lied in the western but there were lasting deteriorated zones in the
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eastern. Overall, it is expected that the ecological change in future in the Taihang Mountains should be improved
while still 21.49% of the area would suffer a trend of degradation.

Well understanding of spatial-temporal changes and trends of ecological quality in the Taithang Mountains can
provide scientific reference for dynamic monitoring and management of the regional ecological environment and

sustainable development.

Key words: Remote Sensing Ecological Index ( RSEI) ; eco-environment quality ; Mann-kendall trend analysis;

spatial-temporal variation ;the Taihang Mountains
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