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Spatiotemporal Variation of Ecological Environmental Quality and
Its Response to Different Driving Factors in the

Section of Yellow River Basin in Recent 31 Years

—Taking Yan'an City as an Example

Xue Hua, Liu Ping

(Shanxi Conservancy Technical Institute, Yuncheng . Shanxi 044000, China)

Abstract ;[ Objective ] Ecological environment quality assessment is an important basis for ecological environ-
ment protection and ecological civilization construction in the middle reaches of the Yellow River. Exploring
the dynamic of ecological environment quality and the influence of different leading factors on it can provide a

theoretical basis for the coordinated development of ecological environment protection strategy and economic
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development strategy. [ Methods] Based on remote sensing ecological index, Sen trend analysis, Manna-
Kendall mutation point test, coefficient of variation and Hurst method were used to analyze the past and
future evolution characteristics of ecological environment of Yan'an City in the middle reaches of the Yellow
River from 1990 to 2020. The sensitivity of RSEI to different driving factors at different stages was investiga-
ted by using random forest and structural equation model. [ Results] (1) In recent 31 years, the ecological
environment quality of Yan'an City showed a good trend. Among them, the indexes of greenness and humidi-
ty were increasing, and the indexes of heat and dryness were decreasing, which jointly promoted the change
of ecological environment quality in Yan'an City. (2) RSEI showed an upward trend before 1995, a down-
ward trend during 1995—2001, and an increasing trend after 2001. (3) The RSEI changes from 1990 to 1995
belonged to high volatility changes, the RSEI changes from 1996 to 2001 were mainly high volatility chan-
ges, and the RSEI changes from 2002 to 2020 belonged to low volatility changes. RSEI will show a large area
of decline in the coming period of time. (4) During 1990-—1995, RSEI was positively affected by extremely
low daily minimum temperature, and negatively affected by extremely high daily maximum temperature,
extremely low daily maximum temperature and drought. The positive effect of land use on RSEI was the
greatest during 1996—2001, and the very low daily maximum temperature, drought and the very low daily
minimum temperature had the greatest negative effect on RSEIL. From 2002 to 2020, the 5-day maximum
rainfall had the greatest negative impact on RSEI, and the very low daily maximum temperature, the very
high daily maximum temperature and the very low daily minimum temperature had little negative impact on
RSEI, but they all had an impact on the 5-day maximum rainfall and thus had a greater indirect impact on
RSEI This study can provide practical reference and theoretical support for the assessment and improvement
of ecological environment quality in Yan'an City. [Conclusion] In recent 31 years, the ecological environment
quality of Yan'an City had shown an overall increasing trend, but the ecological degradation caused by
climate change needs to attract the attention of the government, and put forward a series of ecological resto-
ration measures as soon as possible to prevent the further deterioration of its ecological environment.

Keywords: ecological environmental quality; land use; topographic; climate; Yellow River Basin; Yan'an City
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1553 1l DX P AR S FREE BT 45 2000 AR AT T 25 , HAB X 55§,
BB SRR R AERKEM, 2010 FK
2005 4Fk A, HIE Sl B & P B RSEL 48 8047
ST R o AEL A A0 22 T 1 e 8 DA R 0 il X 1) A A BRI B
WA PR KSR, 2015 A8 2010 4F AR S R 5 T &
SRR IR Sy AR 2 A S A A 2 T LR M X 3R B W
8. 2020 A 4E 22 T R A X 8 AR 3 ER BT T O 1 8K
U BEAS DI A T L5 UL AR,

BAKSER , N 1990—2020 4F FiE 42 17 A 25 BR 55
T R DX 3R B A ok e A, 7R A 2 T b E M X ek
SRR
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Table 1 Principal components and contribution rate of each indicator

AF Ay ZH 55— F o 8 FE W 55 = F CALES )
NDVI 0.525 0.270 0.776 0.222
LST —0.617 0.516 —0.510 —0.305
NDBSI —0.292 —0.208 —0.370 0.857
1990 WET 0.508 —0.786 0.030 —0.351
FEAE 1.044 0.127 0.008 0.004
FEAEAH BTHER /% 88.262 10.754 0.682 0.303
NDVI 0.599 0.197 0.671 0.390
LST —0.563 0.585 —0.489 —0.318
2000 NDBSI —0.026 0.005 —0.520 0.854
WET 0.569 —0.786 —0.199 —0.134
FrAE (A 1.029 0.067 0.008 0.003
FEAEAH BTHER /% 92.957 6.032 0.718 0.293
NDVI 0.552 0.265 0.701 0.365
LST —0.545 0.550 —0.369 —0.514
Y010 NDBSI —0.506 —0.353 —0.555 0.557
WET 0.377 —0.709 0.252 —0.541
FHAE 1.388 0.093 0.004 0.002
FRAEAH BTHER /% 93.342 6.264 0.237 0.157
NDVI 0.415 0.464 —0.032 0.782
LST —0.658 0.366 —0.312 —0.579
2020 NDBSI —0.464 —0.227 0.853 —0.076
WET 0.424 —0.774 —0.417 0.217
FRAEAE 1.411 0.062 0.005 0.003
FRAEAH BTHER /% 95.294 4.183 0.347 0.176
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Fig. 2 Four indicators and RSEI time series curve, as well as Mann Kendall (M-K) test curve of RSEI
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Fig. 3 Spatial distribution map of RSEI
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Fig. 4 Trend distribution chart of RSEI in each stage

1990—1995%

Hl <o.10

[ 0.10~0.15 [ ] 015~0.20

1996—20014%

=i d

[ 0.20~0.25 Bl 0.25~0.30 Hl =030

B5 ZMERSEINTREAHSS
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