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Multi-scale time series ecological environment assessment in the Yellow River Basin

Li Ning, Yuan Yuanyuan, Li Dingyu, Liu Wenlu, Zhang Jie, Pan Qi, Guo Jianzhong, Wang Jiayao

(School of Remote Sensing and Spatial Information Engineering, Faculty of Geographical Science and Engineering;

Henan Institute of Spatio-temporal Big Data Industry Technology » Henan University, Zhengzhou 450046, China)

Abstract: Grasping the spatial differentiation characteristics and dynamic change patterns of ecological environment
quality in the Yellow River Basin across multiple temporal scales is key to achieving coordinated regional economic development
and ecological coexistence. However, constrained by the current level of automation in remote sensing ecological environment
quality assessment models, existing studies are still limited to coarse annual time units. Based on the issues of the RSEI model.
this paper focuses on the ecological environment assessment needs of multi-temporal scale sequences, constructs a spatiotempo-
ral ecological environment quality index model, and takes the Yellow River Basin as an example to conduct a study of ecological
environment quality on annual, seasonal and monthly scales, verifying the feasibility and reliability of the model. The results
show that the ecological environment quality in the Yellow River Basin has significant spatiotemporal heterogeneity, with a spa-
tial pattern generally showing higher values in the south and lower in the north, but a trend of lower values in the south and
higher in the north occurs in winter; temporally, annual, seasonal, and monthly scales all show a slow improvement trend,
with spring and winter showing improvement, summer and autumn showing deterioration, and the improvement trend being
greater than the deterioration trend; the ecological environment is worst in January and best in September, with the monthly

average ecological environment quality curve forming a parabolic shape.

Keywords: ecological environment; Yellow River Basin; multi-scale; time series
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Tab. S1  Inversion calculation formulas of ecological environment indicators
=g HHEAR
NDVI NDVI = (NIR — Red)/(NIR + Red)
9 % NIR Red 4 Blue
(Red + SWIR1) — (NIR + Green) NIR + Red Red + Green = Blue + NIR e
NDBSI ST = g T SWIRD + (NIR + Green) 1 BT = , _NIR__  Red L Blue >’NDB‘SI = (SI+IBD/2
NIR + Red Red + Green  Blue + NIR
1
LST LST:7[?(¢|L1+¢2)+¢3]+8
Wet Wet = +0.114 7 % Red + 0.248 9 * NIR1 + 0.240 8 * Blue + 0.313 2 * Green — 0.312 2 * NIR2 — 0.641 6 * SWIR1 — 0.508 7
= | 2005 2006 2007 2008
= 4 - 4 4
=
2018 2019 2020
2021 2022 100° E 110°E 120° E
= N

30°N

A 0 500 km
| I

L L L L L L s L

100° E 110°E 120°E  110°E 110°E 120°E 100° E 110°E 120°E

sceor [ <o. 405 B (0. 405,0.426) [ (0. 436, 0. 468) [ [0.468, 0. 504)

[0.504, 0. 541) [ (0. 541, 0.583) [N (0. 583,0.627] | >0. 627

EIS1 200120224 S i SR AF bR SCEQIZ 7] 43 A7
Fig.S1 Spatial distribution of interannual SCEQI in the Yellow River Basin from 2001 to 2022
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Tab. S2  Classification standards for SCEQI change trends in the Yellow River Basin from 2001 to 2022
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Fig.S5 Spatiotemporal evolution characteristics of the seasonal ecological environment

RS3 2001 —2022 FEARBETHEAEEER
Tab. S3  Areas of seasonal change trends in the Yellow River Basin from 2001 to 2022
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Fig.S6 Spatiotemporal evolution characteristics of the monthly ecological environment



