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Abstract

The northern slope of Tianshan Mountain is one of the most economically developed regions in the
west of China, an important gateway for China’s opening to the west, and belongs to the arid region
with a fragile ecological environment. Exploring the dynamic evolution law of ecological environ-
ment quality on the northern slope of Tianshan Mountain is of great significance to maintaining the
balance between regional economic development and ecological environment protection. Therefore,
this paper constructs a remote sensing ecological index based on Landsat data of the GEE platform
by wave operation and principal component analysis to explore the spatial and temporal distribu-
tion characteristics of ecological environment quality on the northern slope of Tianshan Mountain.
The results show that 1) the ecological environment quality of the northern slope of Tianshan
Mountain has obvious spatio-temporal differentiation characteristics. On the time scale, the ecolog-
ical environment quality in the study area showed a fluctuation of “decreasing-rising-decreasing”
between 1990 and 2020, with an overall slightly decreasing trend. On the spatial scale, the ecological
environment quality of the northern slope of Tianshan Mountain is mainly moderate and poor, and
the areas with poor and poor ecological environment quality are mainly concentrated in the east
and north of the study area. The areas with moderate, excellent and good ecological quality are
mainly concentrated in the central and southern parts of the study area. 2) Changes in the quality of
the ecological environment are related to the transfer of grades, with the grades of medium and be-
low shifting to the lower grades. Between 1990 and 2000, the areas with deteriorating ecological
quality were larger than those with improving ecological quality, and the rapid deterioration of eco-
logical quality in this period was mainly related to the shift of ecological quality grades from poor to
worse, medium to poor, and good to medium; During the period from 2000 to 2010, the areas with
improved ecological environment quality significantly expanded, while the areas with deteriorating
quality significantly declined, indicating an overall improvement in the ecological environment. This
improvement is mainly attributed to the transition of ecological environment quality from poor to
medium, from poor to good, and from medium to good during this period. Between 2010 and 2020,
the areas with improved ecological environment quality significantly shrank, while the areas with
deteriorating quality expanded notably, indicating a decline in the overall ecological environment
quality during this period. This deterioration is mainly associated with the transition of ecological
environment quality from poor to worse and from medium to poor.
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1990 4E. 2000 4. 2010 4E. 2020 £k 1L b3 RSEI BHEME SHEMEE TTER RN 1 fior, ATRLAEH,
1990 4. 2000 4F. 2010 4F. 2020 4F RSEI #5525 — 32 e 7r (PCL)FI A — 32 i 43 (PC2) R AIEAE DT ik 5 2 FH
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Table 1. Results of principal component analysis (PCA)
F 1 ERDTDIER

Ay Eizga B B E S EEES EESS%
1990 FHIEMH 0.0601 0.0243 0.0107 0.0042
TR % 60.59 24.46 10.74 4.21
2000 FHIEAE 0.0628 0.0223 0.0136 0.0039
TTHRZE % 61.18 21.73 13.27 3.82
2010 FHIEAE 0.0827 0.0137 0.0107 0.0018
DTHRZE% 75.91 12.56 9.87 1.66
2020 RHIEE 0.0878 0.0138 0.0064 0.0009
TR % 80.62 12.7 5.83 0.84
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Table 2. Mean RSEI values for the northern slopes of the Tianshan Mountains, 1990~2020
Fz 2.1990~2020 £ R LL4LIK RSEI ${E

Ay 1990 2000 2010 2020
RSEI 14 0.4182 0.3979 0.4202 0.4091

P 1 T 1990~2020 4 [a] 5% RSEI #4452 AR 1 Eh o 1990~2020 45 1] K 111 Ak 4 25 PR 53 i 1 DA 2%
i A, RS MEHEE 70%. 1990~2020 4 (A0 2 (T AR 2O K ks, BAx
PR “HsBEgn - sk - B0 st AR, TR S ERIE N T 7.30%. 1990~2020 4[] S 4 N 2 I L TH
RN %S, A S ELI T 5.33 %.
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Figure 1. Percentage of each RSEI class on the north slope of Tianshan
Mountain during 1990~2020
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Figure 2. Distribution of ecological environment quality levels on the northern slopes of the Tianshan Mountains,

1990~2020
& 2. 1990~2020 £ R LAt SHBEREZFR ST

7351 1990~2020 4 A= 25 R85 i B S5 2 23 W) 0 A AL B (1] 3), Ho efeste X O AR A A B T S5 A I
XIH, AKX NESHERBERATHIXE, BUXCESHERERNXE, HaitSmBAaEs
RS I S5 A B T AR B BT o5 R B L (% 3).

R AL A S B R RSP AR L AR A, RSB R 8 5 R A ot X 3 5 B X Sk ) L
BIEA W45, RILIEI ARSI R S AE K A THAE . 1990~2000 (A, KLk 418 63.07% K4S
IR S SR R AR R s AR PREE T A G AR G 1 X3 BILR TIAR A 11.74%; RS540 N R IX
B 5] 25.18%. ARSI B SE AR X LR, AR S PO B S R AR A PR DX T S 1Y)
X3, AR AR L EGE TR 24 13.44%, Af DLIX— KA SHIR R s 2. AW RE R A
WAL DX d 3 B P AER S X B PR, EAR I S R A TR AR T . AR AP & G ) X
SIATEERE X R, LSRG 4 A

2000~2010 4F[H], AJ LA %E BIIX — I HA A A PRS0 o B S5 2R 2B D5 1 DX B ok, T A P X
B ZEAE, Rl A4tk 68.020% M) AL AR B I B PR R A U s ARSI B 5 PR AR G 1R Xk o
FIATH AL 20.95%; 2520 N P X385 $) 11.03% . AEZSIREE R B2 GO AR 1 X IR LU Bk, 50 (A T AR
PRI T AR 22 9.92%, 1] WL IX — I AR AN AR ot S AE AR 0 o AR S PRBE T 8 R AR e 1 DX 4 32 B v
TEREFE X 1) AR AN R 30 o A A PRI o 2L P X 3 2 4 R ZE I L IX P G 3 DA B AR P 0

2010~2020 4F[A], W] LAWLER RN — M AR AR PR o0 B A5 0 R AE 5O 1 XIS 28 400, TS0 1Y) [X 3B
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Figure 3. Spatial distribution of changes in ecological environment quality level on the north slope of Tianshan Mountain,
1990~2020

3.1990~2020 FEXRILILWE ST EREFRTHHNZTE DA

Table 3. Statistics on the area of changes in the ecological environment quality level of the northern slopes of the Tianshan
Mountains from 1990 to 2020

5% 3.1990~2020 FEXR LAt E S BEREERTHENSEITR

E ALy grit M X BEX b X
T (km?) 15716.23 84397.43 33698.86
1990~2000 4F
Lt 451 (%) 11.74 63.07 25.18
T (km?) 28031.30 91022.83 14757.26
2000~2010 4F
Eb 451 (%) 20.95 68.02 11.03
THR(km?) 17144.60 88555.43 28111.36
2010~2020 4£
L1 (%) 12.81 66.18 21.01
T& A (km?) 23246.51 66154.40 44410.47
1990~2020 4F
EL 451l (%) 17.37 49.44 33.19

323 R ESEREFRZEER
Tl b3 AR 28 I B (10 A8 Ak 3 B A [ 2 2SI R R A 2 R R L M e e A /NI I
ARSI R B, 48T 1990~2020 FEANFIFY B R 1L A AE SRR R SRR B 4).
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G FEONZE(2717.91 kmP), HRAREE NI 7 (22486.47 km?). R A H%%5(5683.3 km?). 2000~2010 4E4: &34
158 IR B AR 1) J IR 2 R 5 4 (3875.54 km?) L B2 45 (11292.25 km?) 5 % 5 [/ (3734.92 km?).
2010~2020 4EA= AR5 B B AR SRR 3 B2 2F AR B8 R B S 5 2 N 75(12402.36 kmP) HREEHE 4L
72(10329 km?). R #E N 1%%5(3358.92 km?). . 1990~2020 A= 23R8 i & N MR JE A 1 B th T A SIS
i B 2 5 2 5 7 (10036.89 km?) R AL s #5(25392.89 km?). Ky rfi145(5438.13 km?).

RVRTT S, 1990~2000 4R AL ARSI AR M F 2 5 Db & K LRSS~ — g%
AR, AERTE R KA SCE A B ZE e S DTk OR, AR AR i & R A TR A DA 22 i 22 1)
TUBRER K. SR, HPEEDL RS ARSI R B SR R, KA ImAEN D . SR L
WABHE Ao ass, TR XIBAESIHE R EWM S T — R A, HIHER S S
BRSO PR B R I DX S P R R G
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0 0 = i
i - I \\‘ I
=
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Figure 4. Sankey diagram of transfer of ecological environment quality level in different periods on the north
slope of Tianshan Mountain, 1990~2020
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FER IR B, 1990~2020 4E[AIW I8 X AT E 2 “ N - B - N7 ks B, &
PR RIS R BRI . EERE L, RILAEEAESHEREUTESRZENE, EEAEREZEM
B2 ) Xk 32 BEAE R EAE AL X AR SRR, 7 1L 7 AR S A ol o 2 R A 2 ) IX el 5 A A PR o
W5 S DA X SAR (R0 AT . ARSI B A P AR e R X3 AR T AE it L X A e 8, LA
PEAL - ZREE A A PN SR X BT 28 R LB 3 2R 7

1990~2000 #[A], AR ASFRIRE I A PR AR SR DX 30K T o508 B Xk, 3 — ) A A A PR 058 o PR
7, HX—IHASHERESHRER NE. PERRNEZE. R NHEAR L. 2000~2010 4,
AESIES RS GO AR CE ) X Bk, TR X B 2R, X — i AR S R AR AR
HiX—W SRR E SRR ER RS, BERR ., hEHRRA K. 2010~2020 (6], AR
SR R I X I B, OB IR Bk, XA SRR E, 51X —
R E SR N TR R ER K.

4.2. Hig

1990~2020 4 A K% th A3 A= AR A 555 o = A S RS T T B a3 . 55 Yan S8[18]F F s SR A —3, &
B T AT BRE « FeAri B33, Yan S5 [18]8F 7L [A]5E H Y 2000~2019 4F, K liAb A 555
HEUETHES, R ARTEZM BRI AR 8 RILAbI A S IAEE R SR BT e SR 30 4
] 285 PR 5 B B T A . IR R . bV KT DRI R N R A R

AL A A A PR o B 2 R 22 P X ek 3 A R AR AR 58 DX R R B A AL, AR AN PR ol oy rh 45 2 AR
R X3 o AR P ERIE ST DX R R 3, R AT b - AR 1] AR 2R X5 28 R L b3 AR it . \p
REEH TR LA AL T R I A AR rE 2%, B A, DURIP S 3, MR s KRR D,
AR IE, AR R LLRE, W T WK TR, IS KEAR, Mok 7 o A it
AR TR AR MR LA L (AT & 2 IR T RERIFEK, DAA R R 7K 5 1R 7K 1)
Ten PR XA, AR A KSR E KR, LIS K E AR .

BT B—48%0 RSEI 54 T WUANEREARERME LS5 AN BE VM CII4ERE, T LA TR HA X Sk ) A4
AUBERE. Mo, @ E SR T E TSR, AR AN e, SRR (HR2 R LA
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