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Study on temporal and spatial differentiation of human settlement natural environment
quality in Jinsha River Basin (Yunnan section)

YAN Yao, XIA Jisheng, WANG Yutong
(School of Earth Sciences, Yunnan University, Kunming 650500, China)

Abstract: Based on 2010, 2015, 2020, three remote sensing images and other multi-source data, from the perspective of the
natural environment, landscape, soil, vegetation, and so on, 10 environmental quality factors as living environment quality evaluation
indicators were used to build a composite basin residential environment quality comprehensive measurement model by using the
entropy weight method and the Euclidean distance function method. Through GIS trend surface, Moran's I index and cold and hot
spot analysis, the spatial and temporal differentiation rules of natural environment quality of human settlements in the watershed
were revealed. The results showed that the natural environment quality of human settlements in the watershed was greatly affected by
slope, geomorphology and vegetation coverage, and the spatial distribution of areas with excellent environmental quality had a high
overlap with areas with gentle slope, suitable geomorphology and good vegetation. The spatial and temporal evolution of the natural
environment quality of human settlements in the three stages of the watershed is as follows: from the spatial dimension, south >
north, central > east > west. From south to north, the environmental quality decreases, and the middle and lower reaches are better
than the upper reaches. In the time dimension, it showed a trend of first declining and then rising, especially in the central Yunnan
region in the south of the middle reaches. The overall basin is positively correlated with the cluster distribution, and the hotspots with
high confidence are mainly Chuxiong Prefecture and Kunming region in the south of the middle and lower reaches. The cold spot
area with high confidence covers the whole Diqing autonomous Prefecture. The measurement model and spatial heterogeneity
analysis method of human settlement natural environment obtained in this study provide a reference for similar research. And the
spatial-temporal variation law of human settlement natural environment revealed can provide a scientific basis for the regional
disaster relocation site selection and environmental protection and governance.
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Fig. 2 Comprehensive measurement model framework
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3 HREHMH

31 AEEAMBERELSMEHTETNE

I bk 7 gkl 5 ArcGIS #5443 51 3 53
2010, 2015 F1 2020 4F 3 B A9 G VT3 R (=
B N B A SR IREE T P 45 8, b H o Bl 4y
FUF(>0.8) | B (0.7 ~ 0.8). H1%(0.6 ~ 0.7). 5%
(0.5~0.6), 22(<0.5)5 M98, s E, W
 3(a. by c)o T I UL M S PR AR A s ] 43
MR, 276 3 W R A SR IRBE Bt IPAL 25 5L, 7
FH e ) T ELAE 3L 352 [RD 3 LN 240 5 b s 481 Al

VR AT RSB TR, 2 3 T Bl

G e SAE, DA 3(d).

T BN JE PR o A 1 S (] oA A AR AR AR R
BREREEMEGA SR . WK 3@, b, o) ATLLAE
L BN E AR S R SRR h
We>N > Liig . B 3(d) & B, A XZ V-1, BIZR
POy 1] U0 a5 (SRt 2R ) Sk R, T A x Bl ],
VAN EL S MG A, 8 B B KAB G SR T B, 4R
S TR, RN AS AL e TR RS AR ER>PE R .
M YZ ST, BV EE ALy ) S s Ak (i (.26 K &,
WA y By m, B ARG K, PTAL B 2R T B,
SURE IR RS R = 152 A P P - N
H AR IAEE HE IAE v i D e 0 DX, DA RS 3L A AR B
Beliie TR, PR RS IE R T BliE. S
Jr PR, i DM R Ak vy 1L e b DX, DR 2 2 4R
P, N AR AR o i 255 i R 43 b X
J& T b v JEURN I A L [X, M T30 A 4 | AR Y
&K TR, SIS Tt IX 2 s T
T L W SRR e A b DX, 0 by R TR A O )
WK, B AR i 22 R W .

ZEG 43— 250 Hr, FE X 10 4Rk AR A
SRIAEE TR 0.6 LAY TR 25 i X 3k 5 He f
Z, b SBITH 70% Vb AGOCE R e s 3
Ir/NTF 0.5 BB AL & BAR T 5% Ao Ay, HAG ou
RN B H A B s G, ] U e
TRIREE BT AT, (R SR A AR i R T I A 25
A, I AR I R = A 2002 4F42 T
BB AR T FE, Hr4E 10 4B BHA AR T FLfdi15
REB I3 1 X A= ZOIR B B B 2, ABAT A 85 X Bl
BE R AR, B 2016 48— 2R # A ARk &
TAE R FF R, A5 305 A1 ok I J A0 BR BE 1 Ol 4 2
i
32 ZFESHIEE

PSR i T B R A BB G NE AR
WBE o P AL AR 4 R A ik i s R, DA
By U5, A8 oS (8] @A O Wit B 4 )R Moran's
LHE%K, Sz W45 25 (8] B T A B AR DX S L JR] 30 1) °F-
BIOCIHREE, (R T 0 U B2 (] IEAR DG, {HBRR, 25 ]
MRS, 231815 Moran's 1 #8%5UKF 0.5, H.
IEAGHHR 21353 (>1.65) F P {H(<0.05) 383 2.3
PERGS, W2 3, RIS F AR PR i 2 IEAH G
RN, HAHCHERR



544

61

01530 60 90 120
- — — M

&
(©)20204F

(d)Z [ AL R

e R A T B H IS5 R G F Y 2020 4FA7 R G47. G48. H47 1 H48 DU S IR, By /Y1 3
3 2010—2015—2020 &I ABBARERERZTTL
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