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Abstract:[ Objective] The continuous promotion of urbanization has brought increasing pressure on the eco-
logical environment of the Jialing River Basin. The multi-directional, objective, accurate and rapid measure-
ment of regional ecological environment quality is a key point of ecological research. [ Methods] Landsat data
and the remote sensing ecological index (RSEI) coupled with greenness, humidity, dryness and heat were
used to explore the temporal and spatial evolution of the ecological environment quality of the Jialing River

basin and its sensitivity to human activities, topography and meteorological changes in different time periods
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from 1990 to 2020. [Results] (1) The Jialing River Basin had been in a good trend in the past 31 years. The
overall ecological environment quality had been improving, The slope rate of RSEI linear change was 0.000 3/a.
Before 2003, the ecological environment change in the Jialing River Basin was relatively stable, and after
2003, it showed a trend of decreasing first and then increasing. (2) The change of ecological environment
quality in more than 50% of the region was not obvious. However, from 1990 to 1995, the ecological envi-
ronment quality in the north of Longnan and the east of Dazhou showed a degradation trend, while some
areas in Pingwu showed an improvement trend. From 1995 to 2000, there was the scattered areas with slight
degradation trend in Suining. From 2005 to 2010, areas south of Nanchong and north of Guangyuan showed a
slight improvement trend. From 2010 to 2020, the Diebu region has a slight degradation trend. (3) The
impact of population and GDP on the quality of the ecological environment had a downward trend over time.
Land use, elevation, slope and precipitation had a small impact on the quality of the ecological environment
before 2015, and the impact on the ecological environment had an increasing trend after 2015. The impact of
temperature and wind speed on the ecological environment increased sharply in 1995 and 2015. (4) The inter-
action between topographic factors and meteorological and land use factors had a greater impact on the eco-
logical environment quality of the Jialing River Basin, and the interaction of any two factors was greater than
the impact of a single factor on the ecological environment quality of the Jialing River Basin. [ Conclusion ]
The interaction between GDP and any two factors has the least impact on the ecological environment quality
of the Jialing River Basin. The ecological environment quality of the study area was greatly affected by human
activities before 2015, but the impact of natural factors gradually increased after 2015. However, the overall
ecological environment quality of the study area had improved, benefiting from the city’s attention and
investment in the ecological environment in recent years.

Keywords: ecological environmental quality; land use; topographic factor ; climate factors; Jialing River Basin
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Fig. 1 Spatial distribution of DEM and slope in Jialing River basin
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Table 1 Principal component results of indicators of Jialing

River basin in 1990, 2000, 2010 and 2020

B E i BT FEER B BTN
NDBSI —0.423  —0.005 —0.212  —0.881
NDVI 0.660 0.669  —0.222 0.259
LST —0.439  —0.340  —0.735 0.389
190 WET 0.439  —0.661 0.605 0.069
PRI 1.313 0.025 0.005 0.003
PR/ % 97.588 1.829 0.362 0.221
NDBSI —0.366 0.038  —0.533  —0.762
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inspection curve of Jialing River basin
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Table 2 Statistical chart of rsei levels in different years

RSEI 1990 4 1995 4 2000 4 2005 4 2010 4 2015 4 2020 4
&g WH/km® NI/ % WEV/km® I/ % WE/km® GIE/% EE/km® HIE/% WA/ km® G/ R /km? /% R km? /%
% 5.2 0.00 10.7 0.01 10.5 0.01 4.6 0.00 40.70 0.02 46.2 0.03 77.9 0.05
BE 4164 0.25 40.6 0.02 159.4 0.10 204.3 0.12  1387.7 0.83 724.3 0.43 586.3 0.35
HAE 22525.2 13.51 3516.9 2.11 4562.9 2,74 91745.8 55.01  61156.3 36.67 2678.2 1.61 4495.5 2.70

R 130268.7 7811 16968.7 10,17 82323.1 49.36  56935.9 3014 101888.4 61.09  79474.3 47.65  92230.9 55.30
i 13560.7 8.13  146239.3 87.69  79720.2 47.80  17885.6 10.72 2303.0 1.38  83853.3 50.28  69385.3 41.60

24 ERIRELHF AEBER

g it — 4y M N ST B 6 5 B VT 3 RSETL 1
SR FRATHE T H AT HE LAY - R P 2T A A T
19902020 4F 5% B VLIt 38 4 b R % B 46 0 (&1 5,
& 6), &3 19901995 4-AG 724.43 km? [ B % 4 A bk
Hb, A 152.98 ke 19 5 b A S B b, A A 6 25 700 2 R
VR ML 2 Ay b RTR b R L 2 Ay R e bR bt N R
(LA 2 B kg A bt e AEURT A2 15 ) b T RELHE o 5 b RN B
H RIS/, 1995—2000 4F 32 B4 £ 205 1 Sl bhoHb 5 Oy
B, F 4 7 855,99 km® ., HC A Hl vE FR A 980 3=
FEAT A5 T R0 5 M | b R M K SRR R
FH LA WA A5 4k, 2000—2005 4E 1 32 5 5 F 2 1
kAR b 5% Ry a8 15 M (R B8 T AR 436,71 km®)
HE b o g FH b A AR R 165,38 km” , B i M
T FEUATS by e 0 1 K e 4, LA 1 B H b X
FUMRHb T R AT 2LV, 20052015 4F FE b 1 AX

WA T 1729, R RTBE A S T 0.42%
1 1.8% . 20152020 4F 5 #K b M A1 2 15 FH Hb 1 AR
A3 BTN AR b A A R M AR e D T, AT
TR
2.5 RSEI 3 A [7] 3R 5 & F &9 M fZ

T H NN AN ZETE 3h (o b R AR A A B R
GDP) M (U3t B v 380 A A< 7 U L K
FTRTH) 1 P [ i BV P e 350 A PR 05 o i R A AR
fb . PR L AR SO T b BRI 2 B4 R 0 4 A A2 L
BRI M T A AR N A6 2l e Fn s 4 R X
ST A S R s HLd . M RSEI i £
AEP(E Y BRI 25 5 0T 0 (L 7). A (POP) By Al
GDP 5 5 BT iR 1Y RSEI 1156 2 i UKL ¢ 1543 9
H00.279,0.283, Hok 43 5 R MR (TEM, ¢ N
0.150) FilifE 4k (DEM, ¢ {64 0.117), i + #b F|
(LUCC, ¢ fH A 0.043,) Fl1 3¢ (SLOPE, ¢ {8 K
0.052) X 3 B YL 3 19 RSET 14 2% 1k, 14 3K 2 /5 ] B



434 KPR R B 5T

31 %

AN HWR R KGE (WIN L g {5 R 0.064) FIFE K i (PER,
q fH 0.079), b AR B F 28 BRI 25 R AT R
B DEM N TEM(0.521) 1 DEM N WIN(0.519) i 58
HAEFIX) RSEI (95200 55 K, 82 m 5K T 0.5, HIK,
LUCCNPER(0.408) \PER(WIN(0.402) .SLOPEN TEM

(0.405) .SLOPE( POP(0.45) ,.SLOPE (N DEM (0.494)
1990—19954F

RSEI% 4 1 m=Ek [ #mEw

1995—20004F

[ z=wrme

93¢ BAE X RSEL (52 0 735 K F 0.4(F% 3).
AL & 3 0% DR R0 H At B 7 22 80 0% 58 AR G
RSET 1y 5% W 545, H AT o] 93 X 1) 28 B A AR
T A PR F X6 58 2 V30 3R 2 2 B0 05 R A 00 5
I GDP FTAT P4~ K7 22 8] 14 38 AR % RSET 1
R /N

2000—2005%F

2015—20204F

O == [ sxxx

4 ERIRBAEMNE RSEIZLER
Fig. 4 RSEI change trend and statistics in different stages of Jialing River basin
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Fig. 5 Land use distribution map and land use transfer map of Jialing River basin
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Fig. 6 Statistics of land use transfer in Jialing River basin in different years
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Table 3 Sensitivity of RSEI in Jialing River Basin to Interaction of Different Factors

S8 LUCC PER TEM WIN GDP POP DEM SLOPE
LUCC 0.089
PER 0. 408 0.127
TEM 0.357 0.319 0.105
WIN 0.274 0.402 0.261 0.046
GDP 0.190 0.268 0.192 0.131 0.119
POP 0.258 0.213 0.259 0.217 0.317 0.112
DEM 0.353 0.363 0.521 0.519 0.363 0.178 0.137
SLOPE 0.214 0.381 0.405 0.220 0.318 0.450 0.494 0.027
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