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Abstract: [Objective] This study, with an analysis of the changes of ecological quality in Yunnan Province
since the 1990s, is aimed to provide support for the further protection, restoration and promotion of ecological
security barriers in Southwest China. [Method] Remote Sensing based Ecological Index (/gsg;) and spatial
auto-correlation analysis were employed to study the regularities and characteristics of ecological quality from
two dimensions (time and space). [Result] (1) In terms of time scale, the overall change of Iggg in Yunnan
Province from 1990 to 2020 is featured with the “W” type, showing a trend of first decreasing, then decreasing

after a slight rise, and continuously increasing finally, falling to the lowest level twice in 2000 and 2010 with a
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general decrease of 0.038 in 30 years and an overall slope of linear fitting of —0.008. (2) In terms of spatial
scale, the overall variation of the seven regions’ Irgg; in Yunnan Province is relatively small in 1995 and 2005,
with generally stable and minor variation grades but a relatively large fluctuation in 2000 and 2010 and the
volatility of Western and Northwestern Yunnan where the coefficient of variation is 0.115 and 0.171
respectively is larger than that of other regions in 1990. (3) At the county scale, the spatial auto-correlation
degree of Ixgg; in Yunnan Province from 1990 to 2020 shows a tendency of decreasing and gradually slowing
down. At the same time, high-high cluster shifts from Northeastern, Southeastern and Southern Yunnan to
Western, Northwestern and Southwestern Yunnan, while low-low cluster shifts to Northeastern, Southeastern,
Southern and Central Yunnan, especially where rocky desertification is distributed. [Conclusion] The overall
ecological quality of Yunnan Province enjoys a gradual improvement, especially after 2010, of which more
attention should be paid to the impact of karst rocky desertification and meteorological disaster on the
ecological quality. [Ch, 4 fig. 1 tab. 39 ref.]

Key words: ecological quality evaluation; remote sensing based ecological index; spatio-temporal evolution

characteristics; spatial heterogeneity; Yunnan Province
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MrHAE 2 [ A0 B A diE . Horb, &) 58 22 484K (global Moran’s 1) 76 FHiid A 45 & 1Y B AR 43 1 1
B, JRFREE 22 H5 4K (local Moran’s T) 7Tl 2 Jay i 45 (8] F A G HF4R A MR E XA AURE X, TEAS M4
A b e W A SRR AME I RICRE . B A S 30k [22].
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B LR = A AR AR A BRSO, 1990 4, WAL, WARR . ELRS . VYR DA A R A b X
ERTEYER TR ER, Iysp 15 0.800 DL b, THEFY . EPEILA & FE L X BALFAFEKTF. 2
Joi, BfE N D32 0 L ARG 0R , FEN L BE T . 2L R . BRSNS B I BAE
X, BEEARICL K% ZRAR A LR L AR, 2 2000 4F 2t A A T8 I, Inge & HIMEM 1990 4EAY
0.795 T K& % 2000 414 0.558., Bl A IR BFAMIE R | FEARMALR] B BCH DL R A AL SR AR AR A S TR
ARG LS, 2005 4FA SR AF BIWI KR, s B HIMH IS 0.664, 2009—2011 4FJELZE 3 a T 532
= N RV IR A A B2 R, WOARIL . VAR . R AR S i R R, Tpapr H DX IS
£ 0.400 LA, HAbM X BAZE50, 2010 4FLVS, FEEEUEIER XA SBRE BRI, Tisp B
fE N 2010 4F 0.449 [T+ 2020 4£1 0.757, “FIRFHEK 6.86%.
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Figure 1 Dynamic evolution characteristics of Izggy in Yunnan Province from 1990 to 2020
#, JET 2000 F1 2010 4F 2 W B RARKT-o Horr, AEME 2 RALT REHRM = AKF-, H50 X T2
KBTS, 3N T RERMMMAKF, 2 KM THEKFE. NamE rep XG4 R KR,
1995, 2005, 2015 4FHb X HE 22 F 8/, X BIEM 22457500 0.013., 0.020, 0.027; 1990 4FJH VY . JHPY
A W sh, S5E M 2ZMES 54 0.029, 0.090; WMifE NI T4, BLET2A%m T, 2000,
2010 4F 25 B 4 AN R b XA 25 0 it Y R TR RR JEE Ak I R B 2E S Ao, AHASTRT 1A 5 a B A 51
TRE9.12% . 32.38%, HuIXY(EM 2K 0.093. 0.186.
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Figure 2 Spatial-temporal variation characteristics of Izgg in Yunnan Province from 1990 to 2020
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0.005 1 30.8 £, IR mIVE Ry A B A X A A LU 3R, 23 10 a AR RRE S L X, 05
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M TR DL 1990—2000 4FJ& T A A B 1 T BB B, LR SE9 (4~5 2) Fir i Fu Aol A 1990 4 1Y
95.82% I [% %] 2000 4 () 34.88%, V4T % 6.09%; 1~3 Z T 5 L) A 1990 4F 1) 4.18% |- Tt 5
2000 4EHY 65.13%, A=A A 2255 90 T M AL 3.68%10° km®,  1990—2000 4F 2= g 44 A 25 i 1 1 [
FERMAMN R AESFYWFFZTE, M 1990 4E1Y 4~5 9 (95.82%) T FEE 1995 411 3~4 9% (99.97%),
T3 2000 44 3~4 2 (96.49%), i 1995 4FLA 4 2 (68.15%) JEZ2, 1M 2000 4F-L) 3 9% (61.73%) f&% .

2000—2010 4FJ& FAER TR IS BB, FERIA 2000 41 3~4 9 (96.49%) HLL 3 HIRZ, 4]
K E) 2005 4F 3~4 9 (99.69%) HLL 4 K Jm %, NAEFRE: T REE R T R 2010 4F19 2~3 %%
(90.38%). MZS 404 FoRE, 2000 4F FZRIMEARIL . FEARR . HRG T 2 AR E8H R 531
TR G BUK LR, BORBGH G BB IR, SV PR S s e —2 N s 2010 4F R
HiESE 3 a TR FE A IE R IR AL ARy R, AL, EARAES TR Z R,

2010—2020 4EJ& FAE SR IK E rBL, FERI RN ACE AL SR R LLK E, M 2010 Ay
2~3 2 (90.38%) PRI 5 2015 4 1) 3~4 9% (97.16%), FHIRIKE E] 2020 -1 4~5 9 (88.53%); 5K
U4 g F TR 3.75x10° km?, 5 HH 97.56%, 1A= 25 78 25 2540 R W1 AR o LAY 2.44%

LT 1990 WU KV, = 44 2020 4 4L A i RS BOR [F R I &2, ALl 1.59x
10° km?, 1H 1~3 ST & A BT, R TEARIL . EARRM . ER LUE SRR A 73 A X

R1 19902020 2P E BB AETIEHS LSRR
Table 1 Classification statistics of Izgg; in Yunnan Province from 1990 to 2020

19904 19954 20004 20054 20104 20154F 20204F

R mmy ms wWRY O @A wWEY A4 RV A WRY B4 WRY E4 ERY B4
km? /% km? F/% km? tt/% km? Ft/% km? Ft/% km? F/% km? tt/%

1 9335 0.02 2.86 0.00 72.83 0.02 40.43 0.01 3042.65 0.79 592.76 0.15 2823.70 0.73
2 453.15 0.12 66.26 0.02 12979.65 3.38 184.29 0.05 126 806.00 32.98 1873.63 0.49 232744 0.61

3 1554020 4.04 122 142.34 31.82 237312.70 61.73 72931.29 18.97 220 653.20 57.40 150410.82 39.12 38 949.59 10.13
4 135083.38 35.14 26159793 68.15 133 616.73 34.76 310307.88 80.72 32746.93 8.52 223 129.75 58.04 157 526.67 40.98

5 233267.86 60.68 40.89 0.01 456.47 0.12 975.64 0.25 1190.67 0.31 843258 2.19 182811.85 47.55

Bl SEME(Irse=0.8), 49N R (0.8=1Ijgp>>0.6), 3B NTEH(0.6=Irgp>0.4), 29N ZE(0.4= Inge>0.2), 1R NE (s <0.2).
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Figure 3 Change detection of Irgg in Yunnan Province
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Figure 4 Dynamic evolution characteristics of county spatial clustering in Yunnan Province from 1990 to 2020
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