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Quality in Minjiang River Basin
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Abstract: [ Objective | The driving factors and interaction of dynamic changes ecological environmental quality
in the Minjiang River basin were studied in order to provide theoretical support for improving the quality of
the ecological environment and for realizing human and natural development. [ Methods] MODIS remote
sensing data were obtained from 2001 to 2020 to calculate the remote sensing ecological index (RSED) of the
Minjiang River basin based on the Google Earth Engine (GEE) platform. The spatio-temporal changes in
ecological environmental quality for the Minjiang River basin were studied in combination with trend analysis,
and the driving factors of RSEI were identified by geographical detectors. [ Results] (D The average contribution
rate of the first principal component of the four ecological indicators reached 69.01% in the RSEI calculation
results, indicating that RSEI could fully reflect the ecological environmental quality of the Minjiang River
basin. @ The ecological environment of the Minjiang River basin was in the good quality category. and
exhibited improvement over time. From 2001 to 2020, the average RSEI of the Minjiang River basin

increased from 0.618 to 0.701. The proportion of area with excellent and good ecological environmental
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quality increased by 19.16 %, and the regional ecological environmental quality improved for 90.28% of the

area of the Minjiang River basin. [ Conclusion] The ecological environmental quality of the Minjiang River

basin was jointly affected by multiple factors, among which altitude and nighttime light were the main

influencing factors and driving forces with a high degree of explanation. The interaction between factors will

increase the impact on ecological environmental quality.

Keywords: remote sensing ecological index; Google Earth Engine; Minjiang River basin; Theil-Sen estimation;

geodetector
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Table 2 Results of Principal component analysis of RSEI in Minjiang River basin from
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2001 0.65 —0.51  —0.27  0.49 60.71 2011 0.87 —0.35  —0.25  0.23 62.04
2002 0.66 —0.61  —0.34  0.24 82.54 2012 0.60 —0.73  —0.25  0.18 74.37
2003 0.73 —0.51  —0.34  0.29 68.54 2013 0.83 —0.29  —0.37  0.28 67.21
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2010 0.72 —0.50  —0.38  0.30 59.14 2020 0.86 —0.46 —0.18  0.15 79.31
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Fig.1 Interannual variation trend of RSEI in Minjiang River basin

2 BTN B 950 8 A S BR B T = i o A
(0.8<<RSEI<<{1). K (0.6<<RSEI<<0.8) , H1 45 (0.4 <<
RSEI=<C0.6) .8 2% (0.2<ZRSEI<{0.4) 124 (0<{RSEI
<0.2)5 MEH, Gt 20012020 4F [ VT B A &
PR 45 S R T AR B (L 2) . BT LLA H YT
B AR SRR T AR A O LR RS 2T
FUIT o5 LR 3] 74,4196, %5 22 A 25 11 T AR b 491 4 ¢
T 10.86% ., 2001—2020 4F A= 75 3R 45 i 1 45 9040
F14) TR R L B8] 41 185 o s s 2 S 9P R R 1 T AR L £ 3
T 19.16% . £ b, B VT 9 4 A 28 BR BT o iR 00 R
- EL 1) i R ARAR AR S SR R T AR

100
80

£ 60

z ]

£ 40

= a7 % ?V %
g%?%?%éVV/VV 2%

A A A A
£

ExHEnRE G R DZ+% e
B2 EIRSESHERESESREMALLH

Fig.2 Area proportion of ecological environment

C 1=

quality in Minjiang River basin

3.22 HMixaBmASABREETR TR K3 H
20002020 4F [ YT 38 A= 75 R 58 i o ) 2 () 28 Ak 1
B, VEEUHFSE IR0 4R (2001 4E) LK (2020 4E) L K
WFFE I RSET fe/IME (2004 4F) Filde KAEH (2014 4F)
HH B 08 A 003 VB Sy o) VT 9 3 A 7S I 85 o o 2 () AR Ak
BT B B ] 45 5, 2001—2004 4F ] T 9% 8, RSEI A fF
TR A A IR EE A B 32 R A AR T R
T AT R LA B I AR T M X B 9 S PHIR LR R A
VDB U LA B ) VTV i J) B IX . 2004—2014 4E
[ VL3 38 RSET S 3 8l b A+ By A8 3, 1) VT S 45 S Yy
WA A ST IR s, BE & R E R
T 1L T A Ml DX A A R BE IR T AR T A A A
AL R T AR B . 20142020 4F ] TR
RSEI )5 T 46 F M Ja B 28 4k, Bk B4 T B R
X E T B TR AR B A0 Ml DX AR A PR R T
OB Ak, B X DL KAl e B 55 25 e T v 0 T b XY
A SRS A BT AT . AR L 2001
2020 A [ VT30 4 R AR S IR T e  — i
3.23 BMIABASTER A ETARL LA B VLB
RSEL ##rHr &6 B 8 da Fro, o LLFE ) VT
IR 43 IX B RSET LA 0.002~0.004/a )58 % |-
F+. 31X 5 RSEI 4 Fr A8 fb 45 B AH X — 3, RSEI T F%
55 O 32 B R A A TR VT 3R B DX 3, T Rl R A TR
DX sl A 7 B DXL RE S X R i 78 B A b A P 3k
X, B 4b /R T VT3 RSET #4811 1 3% 1
R o0 45 5, X 4 A 0 45 AT IS B3R 3. AT LA
F ) VT3 Sk AR A PR B T A D R | I
DA R A i 2R Ak Ry T v e B s Y DX e AR
F]40 809.47 km® , /[ YT 38k 8L 1 ALY 66,90 %0, I
P () X IR AL 10 711,89 km? , o [ YT 37 8 B 1 AR
B 17.56 % . 3 2R Ak B9 IX I AR 5 371.46 km® L
Vo] YT 38 Sl T ALY 8,81 96 . T IR VT 45 A A PR B
TG AR Ak X3 AR B AN A 0.38 %6, AT AL [ YT
TR AE A IR B IR LI N RS E .

Sk VT 90. 28 %4 Y Ml IX A 25 B 8
AT o 5,82 Y0 By X AR S IR R A R T
e 25 A0 (33D, A 435 1) PG b DA K 1) w3 4 i X
PN S ITN T TS S 0 R S5 NV : B 7 AN N E R
P L N TR S D, T DL S R AR
PREELT . 9.34 Y0 By Ml IX A 25 3R 858 o i A BT 1 Fk, Hovp
0.23 Y6 Iy Hiy DX A5 25 0 058 o 6 W S 3 T B, 46 R 7 1) AR
B VR0 DX, Aok 48 B 1l XA, LR R AE Tz 2k
by DX T A R i R 1 N 3 7K TET T AR AS DB 386, DX SR 1
b R BT B N 0 DT T R i X5
) A 2 B I



T 4 < ] U A A B 5 ek gl A A B LR )

N

315

& 3

|§.| II lﬁ.ty’ _&-_ IL.\

20104

ETHERE
M.
zZ%

0 50 100 km

e S

EREZES

Fig.3 Spatial distribution of ecological environment quality in Minjiang River basin
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Fig.4 Spatial distribution of RSEI in Minjiang River basin from 2001 to 2020
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Table 3 Categories and area ratios of ecological environment

quality trend inspection in Minjiang River basin
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Table 4 Results of single-factor detection of RSEI in Minjiang River basin
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Fig.5 Results of interactive detection of RSEI in Minjiang River basin
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