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Abstract: As a strategically significant location, ecological highland, and economically underdeveloped area
in China, the Qinling-Daba Mountain is characterized by pronounced contradictions in human - earth relation-
ships, manifested in severe soil erosion, frequent geological disasters, excessive land exploitation. Based on
remole sensing and geospatial data, this study employed the coupling coordination degree and the geographi-
cally weighted regression (GWR) model to explore the spatio-temporal evolution and interaction mechanism of
human - earth relationships in the Qinling-Daba Mountain areas of southern Shaanxi. Results indicated that
the population tended to concentrate in central urban areas, and vegetation cover increased in 98% of the re-
gion. During this period, cropland decreased by 4103. 06 km’, primarily converted into forest land, construc-
tion land, and grassland. Over 60% of the study area presented low human activity intensity, while region
with higher and high natural environment index accounted for more than 75%. The coupling degree and coordi-
nation degree of the human — earth relationships exhibited a spatial distribution characterized by higher values
in river valley basins and central urban areas, and lower values in the undulating mountainous regions to the
north and south. There was an observable expansion in areas with low coupling and severe incoordination,
while areas with higher coupling and mild incoordination showed a shrinking trend. The human-earth interac-
tion exhibited significant temporal dynamics and spatial heterogeneity. The correlation between natural indica-
tors and the proportion of cropland gradually declined over time, while the correlation with the proportion of
construction land steadily strengthened. Only water yield and temperature were positively influenced by hu-
man activity intensity in regions exceeding 70% , whereas the remaining interaction relationships within the hu-
man — earth system were negatively impacted in areas above 50%. The findings of this study could offer valu-
able decision-making support for ecological conservation and high-quality economic development in southern
Shaanxi.
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Fig. 1  General situation of the study area
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Fig. 2 Study framework
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Tab.3 Method used to quantify natural indicators
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Fig.3 Temporal changes of human-earth system elements in southern Shaanxi from 2000 to 2020
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Fig. 3 Spatial changes of human-earth system elements in southern Shaanxi from 2000 to 2020
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Fig. 6 Spatial changes of natural environment index in Southern Shaanxi
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Fig. 7 Spatial changes in the coupling degree and coordination degree of human-earth system
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Fig. 8 Temporal changes in the coupling degree and coordination degree of human-earth system at the county scale
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Fig.9 Temporal change in the correlation coefficients of human-earth system

4.2 ANMRSZZEEANZEIRRES T
UNIBE: ) SONER SIS R A 1Y s
F, 10 34. 03% X IR 1% B X 5 SR PR 85 Sy 1 1fi
s (J 10) ,—J5 T AT RE 5 N 1 36 3R s R il ¢
YRR FH R AR T A7 56, G i R K WS R 4R 294k 45 B
FES S AN FH 5 R RS Y 4™ K AT RE 20 F
AR BRI BT E 5808 AR E

HRLCAE , X B 22 R4 N FAS SRR I 1]
YER o BLIRIAT YEAE 90. 45% IX I 4R B 5546 4k
SR ST SO, AR A7 i RO i ([T U5 22 %<0, 2)
(14 200 A T 04 2 EL P RS AT ok B AL A
Tl Il [ B AL ER o BIFSE X g R PG AR A X
BLIEPAT LR A SR PRIEE 45 BOh TE 1) B2, 3K 28 [X B
A A R A A R Al 5 i Tl A AR 2 TR



SR FRAE A« Z T XN 5C R AR S S T HLER « LARR R =i {51 <11 -

TEHESN 2% & J 11 [R) i A R0 el 38 DX 3k 1 AR 3R 5%
SIS S 20 KR PME . R H T AR
7 LR SR PRBE T8 B0 5 0 7E 83. 76% XM 1K
WA FH e 0 233 RV S Gt b 0 7 67
RN e, [ RN T-0. 40 78, 55% X I8
Hu TR HX B SR IS AR BOh TR 1E 1 AR
FH 250 T4 B IXATBEA A JE L. Co,HEik

X AR PR 1 5 A E 91. 05% X 38 3= 3 i 1]
FCrp IR 120 5 R TR B AL, 204 T
IS DX R PR AT B A A0 3 DX I AT Bl ik
X —ZRA R BN BRI AR B R R AE 77, 68%
DX 3l 2 B A T AR T 10 A A B 2 Al
HBEHRAL .

0.6 03 0 03 06

@ ANO®E

[EVEES:

0.2 -0.1 0 01 0.2

(b) BLIAKT G

04 -02 0 01 02

(c) B b

. 0 50 km I ER

CIES ‘[3 % i st 1k 50 km
0.2 -01 0 0.1 02 . 0.2 -01 0 01 02 : -0.2 -0.1 0 0.1 0.2
(d) HEHb IR & HE (e) CO A (f) NI B

K10 NZRASAEHEXF [ SR PRI IE Bk AR

Fig. 10 Influencing degree of human variable to natural environment index
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Fig. 11 Influencing degree of natural variable to human activity intensity
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