% 46 B 2 W K A AR R 1R Vol.46, No.2
fE4H Research of Soil and Water Conservation Apr., 2026

HYRAERTEELURES
“Z T T

FREBEY, XEA, 2T, KEN, ZEBR, BER®, TR’
(1. 762 SR R AN AR B2 e, BV P %2 710055,
2. B VE b 2 -G 22 38 R 4 b AR 5 A IR R H AR QT L, BEVE T84 710049
3. E R K 2E (LA H B2 R 22 B, L BT 1000835 4. % 7t 45 M 5 i 4 rpoos , B 7 P 22 710068 5
5. FARBEIRES B -4 3h rhuts , b at 100035; 6. H EEE A AL Toll b 57 25 vt BTG 8L BA L BRI 175 %2 710003 )

A OE: (AR RAFE X =72 A 28 A8 K =7 M E g e R S P R A 2 R 5
BV RIERTE UL LA s BBk S Bl SRS R RS . [k ] B LD X 6], 25518 =
(1] 3 A7 2 4 R VR 458 5 10k A b I 0 = A s Y I S R R AR AR o AN =R T o TR R AR AR R Y
LA b, 32 FH g O 2 250t AR DU 5 AR U5 i = A T AR S 19 32 9K Bl R O A AT HG A AR AL
Mo (850 ] OFE X" ZA 28 [ R 2 LRI, L wob BRIy sk " s g, 00
L DX S R B G A R L P B S T B S MRS, 2010 4R R AR AL 3 . @ZE Il X = AR T ER A 4R
BV R, A R AR A . DN T R A A T DT TSR W BB S A DAy O B A 4 A
i 3 il R 15 E 5 A A A S U] YR A S AR AR AS ] o ARG T M A A S A R SRR A i
Mo 5 5 BR BTG YR B Z A7 7R 3 I . (4598 | 7R AR S DR DA% SR AT A A 2T A 45, LI 1B BF i
B o A AR J DX 4% o A R M RUASE , D s T A SRy o 3 e W SBT3 A 45 4 g
PEAL TR A o ARk HE— A5 5 A WL 3 75 | 50 O PR e

XEH: “ZEEE; RRSEMERNR; LHAA; HEEE; FELRX

X HERARIRED : A XEHRS: 1000-288X(2026)02-0366-12 FESES: X321, F205

NEKSH: TR, REM, R T, F S MAT RN EL L XS = R A AR T ] K RO
i 42, 2026, 46 (2) : 366-377. Li Chenxi, Wu Guochao, Wu Kening, et al. Spatiotemporal evolution of
productive-living-ecological space at county level of Qinling-Daba Mountains area under background of urban-
rural integration [ J]. Bulletin of Soil and Water Conservation, 2026,46(2) :366-377.

DO1:10.13961/j.cnki.stbctb.2026.02.021 CSTR:32312.14.stbctb.2026.02.021

Spatiotemporal evolution of productive-living-ecological space at county level of
Qinling-Daba Mountains area under background of urban-rural integration

Li Chenxi'*, Wu Guochao', Wu Kening®, Zhang Letong', Wu Jingyao*, Wei Hongbin’, Jin Zhikun®
(1.School of Public Administration, Xi’an University of Architecture and Technology,
Xi’an, Shaanxi 710055, China; 2.Joint Technology Innovation Center for Land Engineering and
Human Settlements of Shaanxi Land Engineering Construction Group Co., Ltd. and Xi’ an Jiaotong
University, Xi’an, Shaanxi 710049, China; 3.School of Land Science and Technology, China University of
Geosciences, Beijing 100083, China; 4.Shaanxi Institute of Geological Survey, Xi’an, Shaanxi 710068, China;
5.Land Consolidation and Rehabilitation Center, Ministry of Natural Resources, Beijing 100035, China; 6.Shaanxi
Branch of China National Geological Exploration Center of Building Materials Industry, Xi’ an, Shaanzi 710003, China)

Abstract: [Objective] The spatiotemporal evolution of productive-living-ecological space (PLES) and the
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influencing factors of its land use composition in the Qinling-Daba Mountains area are investigated in order to
provide a reference for resolving conflicts between ecological conservation and economic development and
promoting county-level urban-rural integration and sustainable development. [ Methods] Taking the Qinling-Daba
Mountains area as a case study, the spatiotemporal evolution of PLES was quantitatively analyzed by integrating
spatial analysis with a land use transition matrix. An evaluation indicator system for PLLES land use composition
was established, and the optimal parameters-based geodetector model was employed to identify the dominant
drivers of PLES patterns and to analyze their interaction mechanisms. [Results] @ The PLES pattern in the
Qinling-Daba Mountains area showed a trend of expanding ecological space, shrinking production space, and
rapidly growing living space. @ Land use in the Qinling-Daba Mountains area exhibited a spatiotemporal pattern
of overall structural stability with intense internal transformation, particularly significant after 2010. @ The
comprehensive PLES index was higher in the western and southern regions and lower in the eastern and northern
regions. @ Population density was a universal dominant factor, while government fiscal expenditure served as a
key regulatory variable, regulating production and ecological space through infrastructure investment and
ecological conservation and restoration initiatives. Forest coverage formed the foundation of ecological space, and
there is a significant correlation between residential land expansion and environmental pollution. [ Conclusion] In
ecological conservation zones, strict enforcement of ecological redlines is essential to consolidate the achievements
of the Grain for Green Program. In urban development zones, the scale of construction land should be controlled
and spatial layouts optimized. Targeted fiscal investment guidance is crucial for optimizing the land use structure.
Future efforts should strengthen planning guidance and policy safeguards.

Keywords: productive-living—ecological space; optimal parameters—based geodetector; land use; spatio-

temporal evolution; Qinling—Daba Mountains area
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Fig.1 Digital elevation model (DEM) of
Qinling-Daba Mountains area
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Table 1 Classification of land use functions in productive-living-ecological space
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Table 2 Grading index of land use intensity
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Table 3 Evaluation indicator system for proportion of productive-living-ecological

land in counties of Qinling-Daba Mountains area

o B 2 LAy i I
T X ALK + WA E /X AT (%)

X, N 5% Ji + b DX A /4 X i AR (A /km®)

X, AN¥GDP —+ B A R/ X SN (T TE/ )
2Rl A Xy A3 3b 75 W B — g A A + b W0 B — TR /Ml XN T (56 /)

X N at 400 2 22 B S + FES T A B B/ M X BN A (T G/ )

Xodl & 5 RS A 22 HE 48 5 — B RN AT SO /AR T BN AT SR (26)
(RN Xo NI & T R B A7 3R + AR/ X BN B (508 / )

X N33 77 Wf 1B — g 5 32 ¢ + by oF B — M T S /X B N B (5 o/ )
R X, b s % + bR i T AR/ DX TR 0%)

X0 PM, 5 #¢ Ji — BT 7K Y i B AR<2.5 pm Y EIE PRI & hE (pg/m®)
SEEA X N E A i AR + Ff b AL/ X T (m®/ )

X N4 15 T 3t 1T AR + T b 1T AR/ B A T (m?/ )

TE R — A2+ RORIE M8 AR, C— "R T 5 Ar

3 R 5HPr

3 FEELUR“ZE"FER T ETIFME
311 wWREhmEEE

WF 58 45 5 22 1, 2000—2023 4E , #F 5% X A= 7
Hh T AR D 2.73X10° km? (I 2) , H R R 7E T % X

S A SEAE AT AR BRI AR o AR 25 R A W U
TR 23 A FH e g A A SO B T 3 o AR A 7 T 32
O AR AR ZE UL L DR TR A | 3 0 3 A T $H Y DX
WDV AS 57 B V0 B ) A8 4 o IX S8 X L T
K RIEIE AR & A HFAE 78 25 ] 5 R BRIk 2
A, SRE ) — 8, T AR R M AR



370 b IS EEE

46 %

Horh 2010—2023 4 12 #b 2 35 4 R 3k 428.5%0 .
Bl T M b R R i XS R B AR T & )
RN K, B 0 H 7 BOUR 097 BUR BK 3, DL K 28
W 2 3 1 A AR Y R A0 3 5 S T M R oK T
SRR K o % M 2 A A3 A TR I R A2
TLME MRS EX ., B TFREELXABIRE
B T AR 7 ] B A0S | 22 6 T A1 T Bl LR
Zh M, 2 ) bR GUIRECE B . Bk B, 2010—
2023 4F AR 7= ] b 1 AR Ak iR R B8 2000—2010 4E
TR,

WF 5% X A= 285 FH 1w AU 2000 4F 19 1.58 X 10° km?
a2 2023 4£ 9 1.60 X 10° km?, 5411 2.31 X 10° km?,
2000—2023 47 A 745 1 Hb 3= 22 5K b 28 Sk Ak s Fn K
B, 340 T AR 3 R 2,35 10° km? 1 725 km?, bk
JTRZ Ay A T 2 B XY L b R B b R R T
PR 1 DI, AN 2R 08 A R B I I . AR B 5
R, BIES R AG, Je BEM AR, K
T VAR PE A A, WY PR O K E  FE BRI
T QN5 VNI AT TR NG B (1 2 A e [ & [0 L A
] b, 55 A 7 P b A= 0 P b A 48 . 7 SR B Y
WS T, A AR B R AR T, 6 A= 25 I 55 TRk B 7 oK
B PRy DB 0 AR A A N R o R Ml T AR A

a 20004

“ZET BE LA ARE
] ARl A= F ot
KRR A

C0 R A2 F

I A 3 2R 25
I 4R

J& BT AR A 3, AR Bt s 4> 801 km”, 2 i
PR 0 0 R b A 3 B R T B AR TR O E R AR A
AR, [ B 3k B il e 5 3 b AR Ak DA R i AR TR
X M S BR . R S AR S A R B Ok
B TR 151 5 = R T S B e e VN I
[T AR 2 N (VAR RN SR P2 1 Al K [ Brivs: K

AFF 5% XA 96 FH b T AR 2000 4F 59 1.50 X 10° km”®
FFF R 2023 4E Y 1.95 X 10° km?, 23119 fin 445 km?,
WA 29.7% . 2000—2023 4F 3§ 5 A1 4R b A 16 FH M
Fray ok, AU 4L L oM B B, 2000—2010 45 18 14
) K 25.7% F103.4%, 2010—2023 4E 43 S 1k
42.2% F116.1% . T AN DERBMATE LR, L
H P 5K TR B o W A 0 FH b A P g3 A A T AT
J A2 3 X AR T Ly R HOR SR R YR A8
] b 55 Tl AR 77 R s R0 Al A= 7 P b AR 4B o i AR A
A b 23 BICTE AR A= 7 FH b BT 0 T R R O B
WA oA B K 2 1, 2 R R . RR R IR
SUFFAE TC T & 4 Y TR 85, KR 43 AR A T RS R 4 3 BF
Hby, Rz N AR 2 R T AR 5 R R R ORI
feg @t . 5 ULy, A T FH M Ay g B A 7 5
Az A ML, L3R A T 5K PR T AR o Bt b iR 2
Bk 5 O A AR A g

b 20104

[ s A 5 0 100 200km
I 7% 2 3 A 4t —_

B2 2000—2023FEHFBELX"“=4"= 8 1+ 17 B IR

Fig.2 Land use status of productive-living-ecological space in Qinling-Daba Mountains area (2000—2023)
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Fig.5 Productive land use index at county level in Qinling-Daba Mountains area
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Fig.6 Ecological land use index at county level in Qinling-Daba Mountains area
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Fig.7 Living land use index at county level in Qinling-Daba Mountains area
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Fig.8 Composite index of production-living-ecological land use at county level in Qinling-Daba Mountains area
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Table 4 Single-factor detection results for proportion of
productive-living-ecological land in counties of
Qinling-Daba Mountains area
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Fig.9 Heatmaps of interaction factor detection analysis for proportion of productive-

living-ecological land in counties of Qinling-Daba Mountains area
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