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Abstract: The countryside is the most prominent geographical unit of contradiction between the natural environment, human activities
and industrial development, and clarifying the mechanism of human-land-industry system mutual feedback in the countryside is the
scientific basis for the practice of the strategy of rural revitalisation. The northern foothills of the Qinling Mountains are a typical area
for the study of rural human-land-industry system inter-feedback due to its sensitive geographic and environmental characteristics and
the rapid development of the neighbouring socio-economies, which pose a major challenge to the coordination of the local human-land.
Based on the strength of human-land coupling coordination, geomorphology, land use and tourism resources, this paper divides the
countryside into eight types, explores the mechanism of interaction between the elements of the human-land-industry system, summarises
the typical patterns, and puts forward a path for system optimisation and prevention of system collapse regulation. It is found that the
coupling and mutual feedback are divided into four stages, namely, the period of self-sufficient human-land symbiosis, the period of
labor migration and land abandonment, the period of ecological awakening of industrial integration, and the period of reconfiguration of
the policy-regulated system. The human-land-industry system in the villages in the northern foothills of the Qinling Mountains is
categorised into two typical mutual feedback patterns, namely agricultural characteristics and tourism characteristics, according to the
industry or livelihood mode. In order to prevent system collapse, agricultural villages need to build a multi-level resilience defence
system, covering disaster early warning, industrial diversification, cooperative network maintenance and dynamic policy regulation;
tourism villages need to maintain sustainable development by deeply developing cultural resources, constructing a composite industry
of ‘tourism+’, and resilient development policies to resist homogeneous competition and ecological overload risks development. The
results of this study can provide a scientific basis for promoting the coordinated development of human-land-industry systems in
ecologically sensitive areas.

Key words: human-land-industry system; villages; mutual feedback mechanism; regulation path; the northern foothills of Qinling

Mountains
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Table 1 Characteristics and quantity of village types in the northern foothills of the Qinling Mountains
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Table 2 Basic characteristics of typical villages in the northern foothills of Qinling Mountains
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Fig. 6 Coupling and mutual feedback stage of rural human-land-industry system in the northern foothills of Qinling Mountains

B Be—, AINRETEEH——F 45 8N 3L AR
(K16, o RETBLAZKEE AL, NOPE R AL
Mo b, SEPURE . KEETR E S H A, PR —
(ERENES et WS P/ 3 (O oY 1= N - € S ) e N A M
P2 B ARET RGN, LR AR H L1,
TR T, b2 T, BRI B -
-k RS ab T A ISP, = ARG EAK
#i, N HCAREE, DR, DUREER
ESTHINENCIEEZY AN

BB —, FHOORE 2010 4E A H——95 50 Jibr
AR (B 6,b) o ARGERI/INR &5 B IR BT
WA T A REEAE TR R, (7] A 38 77 IR R AN
KIERBHEM D) RGN RN =, T
W 7RG NS, 558 MR R ER 145 L
WO, I8 B S AR P RS, ARk i, R
TR E AL A = T 2F, ERIE R — e
Bkt g e, AN -h-b AR H R HBRA S

BrEX=, #2010 FEFE %) 2019 F—7= b &
AR (E16,0) o M 2010 4R, SRR EAK

BOR BN T EHEBIA R, AL A KTt
AR MBS N, R R R . — =
AR &R RAIE T2 AMENELS, RAE T AN
G777 TR s A HERH B O MR R AL 24
TR S R WG RGR 2 Bk, i
AN RATE R, AW 1 eI AR A
B d5 e, MW RS ORI M . BEAE A TR
PRI, 1 DO IHOE 2 R by, s A
ST Bl BB DX I s 7 o SEE I BN - M- M AR ELAROR:
RERER b — P BUR 2 I

B, £ 2019 4 &4 ——BUR AT RS E
W (K 6,d) o 7E (BRITE RIS RS Z%H1)
ST LR AR A DR N e o B A A, DA R
7B L 7K AR B b — AR R 2 B S BURHESD T
RIGES R IO DU (R X AR EH
PR EYRER, ARG, A3 S 214
BB . [, BHORIH R T EEREILR . (HZ=
TRIBUR T & IR T 280 TR 37 DXVE BBl A AR O ™
Ak, FEIXAPE SR, MR RSN R A, T



3 PR AR AL S A i 7 SR 2 il M e 7
Rl AR N DI i s T3 0E « IXLEBORAE S A - -k
ARG LT B P i it

32 RAERBETZRA-M-I REEIRER

AR, ZRAETE 2 AN -Hi- Mk AR SR X
sl AR B RIS (R 4D o PR AL S
AV HERE b, SEAE T IHFEAE GE A 2838 2% 1F
o TR AR S, BETHESD N D ANZE i) R AL
o AR DL BrAE MR DRy 1 R
RN FE, LI NE . DU A1, M 20 4
80 FARTT IR N ARG B semk - 21 tHELCHTISLBL 1 Bife
BRESRIRRACAE P, BB T 2 BB B A
WA, SN REZSUEEM S 55T, Wk
PEARREEL. KA 2. B Wl B, MR
WAEANE, BRI RSO
WAL S il A RITR R & . RS P AUR MRS
REEEN T RIBARGER R, SIS ARARHEL,
SR e R 23R AT i SR R I 9 A 5 e g
VRIEAE, kS A S A

FHLEZ R DX R B S  RAF R e, A 20
FHEE AL B4 0 U AR R REC R i, i IX

AR AR T R KOG IR R 8, LR =2 L
XASMAGTER, A8 e i An, HuER A7 B A,
sl TR ZNER . BEEREIERNM, RS2
TR, [FIRHEIR G T AN B, 2010 SEHT S
A R SO B R A BUR K AR, AR AE T Uk
AR AR o A A S ARt 1) 503 55 25 T
BZATER T RIS HIL X AR 25 5 ik
ZEARERZE, PP, KEBEER )
S EEZ, E1SEE AT, NS
“AILF TR 4, BRI, TAREH MR G
R, TRABOHRLRT, FwoibdBFRsg
ERGF, REFHEE—TVTHS. HEMREE
BHAATT, UATRERA 130 &, IAMLF 50 %
KT HEANEIFH, XA ErT, 53FH%
T QUIXAESMEZ AN, BN « Haszil
HEEZM ) 1L DR B, < ARAAT Ak & P K, AR
B HIMEREFFAERLGE, 2021 FARKARZLE
BV BF S, TREREMEFRET, LA
RBAARE FATIALET, # T A K AREAZ
i I XA GRS GIVE AR, A .

Rd BRMZIN-H- 1R RRFE

Table 4 Characteristics of human-land-industry relationships in various types of villages

EES M-l 5C R RFAE

X7 AR AN RE R AEHR R AN O RES LHOT R, ARGRNZHIEHI AT, FHEIE . FEEhE
SR T RIS R . ORI T R R A A S P, DR, fBIE A T U

S JR Y P ITE 5 A LA SR AR 5 22 B BB IR S Uk, AN AR L R, DR IR I AT AR RS, 3
WA RE B . KPR 5] N ERER, TR R E 24

A TR G, SREEORIKRE, POLBIMER, WS ERTEEINR, 5530 S SINIR L2 0 .

e LUAERE RN L, S e AR . P BER AT M, (B DA R E A

A%t TRAP 5H R 7 EKIIGEAE, A-Hi-Ab RGRHEZ RS R BRI K

iyt MFE B ARESC B BHR, R SN AR SR, (AR Rk Z /PRl 2y, N DEhR. R s i e, /™
A B RS BOK o
& HE . RBWEZEIMNBIREN Iy, PUHHEINMERNGRE I, 2o W3aE N A AL, 255 158,

LR RO, AP R AL R A FE#
JETAOAT, HZFXBIET, ARBER L nE
&, B8 5 3& ieo7 sh sk A oA, JEHGE
AP, (ER BRI A W o Ao Ao SRl AU A
MDY, 28 I NGB T TR B R AR
kAl + R T 5 IR SR, L 5 2 o
W, EEGWGIFFEIRZ AN, (5 RN R E

10

g5, < (2021 SRR VAE) AT EF4E MM, @
KA, 2REIJLFRMNEET K%, m EATR
ABANK, KB, REABZREFE, I
AT AT &, BER il REFLE 28” QLIXER
Gel USRI A, AT o A S AR A A3 T i AR 4
5 KIFE, RESRIM LR T BUE
WA R P AR AR KRR o “ SAVAS e &b K -F45



RE| TRV HEEAMK. —EARIMEZANRZA, F
BTRRER, LAE—2AE LR THILEE, 12
EWbth TASBRYPRE, BUFH TASRPHES,
FHAMEFERERT, HBEREFLLRET, B
ERMAT AR LB, RELSFA, KA
89 K BARTA)” CP AR O, M) . =
AR A 25 BN SOUL B IR AT R R B IE ™k, R
RN JE, RS ER. b XA
RUARZ WA BT 7E G 2o 1L X R P 32 5 =F & HLiz 25
W, g IR IR M T RIFI KA. HhAh, AR
RS L RO THI AR R R 55 2% o PR S
W B AR A, B BRSNS T B O ARG
LR S, SRR RIS R R 2 B FE L
MURE ) EARBOCA S BE R, AR AR Y T K
R A7 AE 7 BR AR MIURFAE, 247 R e 5 30 [
JR A BT ] F B — 3 2 0 OB T /i SR - -l
RGEVERIE, FERGUER L EHLHIRT . © 24
KANBAEREN, BFES, BRSFRGRT RS
T, RMBRZMAFZSHNL—E, LESLZH 12
KA AR50 (BLIEEHHR T IR, BARA XM
BEAR), BAVE AR X7 GRIFELK K, B
T ARBANAHE RS EE 2 EAHMLIRB) /7,
PUTT I B AECR RS RE 0 - « RAVAT eAAT 2 7R
Ay, 2011 B AMARKFEIET MIRE,
WFEHBHAREFRELRE, F2, KEHR
FEAMET, BRAEBELTR KFEARALLY,
BAVETF L DRAE . Reeqa aRIEA 40, A %
I B IX A EFHMEFAET, MENET
(BB RRUEN, MEAZE D).

3.3 P A-H-lr R SRR B IRH1IE SR

3.3.1 RAFFEFA-H-Al R MR ZR s b
RIS RIS R A DL, AR A A A, i —A A0
ATRZUHTAY s 703 AR B R B AT LI B2 gk =l

AR E A N - -l 2R G M R R M T %
TCEMIIPME . BB S H RAIEREI L LR

11

EEGE (B 7. £AMRST, R, 6K
SR 2 53 T R R 2 L 5 RS SR AH R P R 2%
SN B s AR T B IA . SRR R
ARETGINR T A K, (e K R G
A 2 25 RTR B 7 5 RO SRR M BBk .
AN BB TR ST B0, TR A A
2770 M A GE 0 R IE I A S T I L BN L
R SEBLRIPE G R, 20 BT 37 DU ) ) e
TH PG A ZE T -

PRI, ARGETEAE A AR T AR AT . ASE
FRE, Ao R A AR K T T RE B BRI R i
BOME, 1 T T S PR ML BBk 2 R K .
37 TR RAZ B A B s M AT B DI 22 5F 038, 3
BU= W . BAh, RN A A 2 IR
SN IRE I, 91K 5B iR Sk A
. NNHERE, L2 It g AR B AT <5 5%
VR FETTRAT el iR AL, A RS s 2k 1
TREST, AL IPRATE TR, A RA T
B BRI A SO AR 55 T, i R 4R
s IS8 B B — 7l S5 A FE S A AN T I 5 51 R
ERUR S, WL YK R EUAE SR, R
SRMEARN AR, o XN ZAN AR, AT RE{E R GEhe
N NHIFAGE . MY BRI I 2E 1) R G0 15t

815 LE 28 53¢ A 5t 75 M 2 2 TR ORI B A R
FARFMS ARG (1) 5tk P 2E KU BOxT BE 77 - i
SEOCE WEITNE R G5 6 R Al PR K R LR, AT
BEAR AR RS (52 m s HESIE A AR, AT hL
FERAR. TKBEBLRE D PRI AE, HERFAES RS
R, (20 Pk &R 2 oot U s oIE . ARk 5%
TR A N TR AN L IR R, E RS U
S Wi ELA, G Al 5 SRR R G
(3) AEf AR B AR A A 2% o 5] S e 5 P e
BORG VRIS, oyl XS 45 1K L A0 T 3708
e (4) HI R Bh AP o @i AR S HMENL U
et LHRABERIUL BRI E, AN R
25 SR B R R SR SR 75 5K



——————————————————— — — —

P2 S ~

Rl L e | meR& ;
=4

B RERA | i :
| EBRPRMR . MR | | A %"‘i B R sEE |
| K n = = |
E . gaimﬂunm . HEHER i i A i
| mmeesmE —— BESHRAEEE | i %J L ’g’?ﬁ " & z A ;% |
: T T T T T e A
|+ MRAESUN — BEERRAIN | oo L&

o —HABPRE . sy SsE L o '
| B | ; :QMQEa Flaists, Rt | e
| = S T —
L BBRERE — B | | UL T .. R |

N e e e e e e e e o — — — — — — — — — — —— /l : A ‘ :

P e e e e e e e e T e e T ~ | |
' RGP  BORKS | | o i 1 )

al Bl 7 b 34 ™~
TR WS | LM g ey KL
] L A d,g Rtk [ ‘
1 | | 1 £A: —— ) = ;B
| o XRH BERMBAMREREL | ______ A
e e e e —— LR
1

| o MBMERE - ASECIE g | | MR kS ]
| . fomar " ™y | mmes  ®
! REMEFTRRE AL e EREES |
I — 2R A E :
2 Y i T N R A E— |
- \ | ! i ‘f’;;‘/% REm W (! R \73 |
\ / \ B /I

B 7 Aol et A-Hi-lk R Gufs & B LS e
Fig. 7 Coupled mutual feedback mechanism and regulation of human-land-industry systems in agricultural characteristic village

3.3.2 MR R Al R Xt 2RI JE 7 Y
SRR A B, IR R P, EECE R
KK EFREFKITRIEERA, RN G —BUR
Ry s AAMEREE BT B E TR R TRl K LA AR
LR, REER RIS B, K
T B A8 AE L ATk o

TR e A N - -l 28 Gl & EL 15 DA X AL R
AR IR AL, DUV O IR Eh 1 (1
8). FEANHIRG S, MR, &S AR E
R, RIS AR R G2 o, &
B DR R AE 1 SR v 1) = A oy A3 4 Sk Ak,
T8 I AN R S8 2 ML X 7. i R 4t
H, SOWBEUR. AR, AR5 b S B s A
AN FAL . SHETEA IZHR . I, A
M BEBSOE RIS, FFREB R I A 5K T
Hh5G, BERERE SN B, SRR 2 i1, TR
Rt S0 Mk R Gk ikl lb+ i B S A AL,

12

H AR L A Lo, S AT, S
HAt i &S TR GRS . AR TR
AL 5 M EARL, SO BTIRTZ IR B2 AL
BB IE P STAAT 5, 91 7K i e BT £ 3 TR A
IREERAETE T IR K B 1207 XK AR O 3D
RTT T Hichr M s R PR BRI IR AR
XA LR BT T KU, S L S e
SEBL M B F”, R GRS RSl T R BIE

TR CA T I A 56 22 AR GEH 5t A XU . AR
[ J5 A 5 4 2> LA SRS PR 2k, 9 A R a2 A
i ML e ik 2 [X B S A K S U I IS
FRUHERRE: ARRKERA L DAERMFTHRZ NS
fii g SENLH], RS BERRE . A B eSS 1k
OB, KA RS PSR,
PR FOW-A S I A A, 3o AR TR T b A
S RGAKRGEINRES), — BT il e 7 s R
BREIINSE, WS E BRI, WAKRIENIETZ



R NI (2o a i I = 1D . e
M TE PP 5KAR o 2R 2 2 8 AR 5 e i AL L B2
W, RGBT IREFESHEIR .. 53
ATV E AP B N = &2 SASI e LN 90 A4 I
24 R

BiE R G R AL TR« &R BT TR HL
G RE SR o (1D AETPGZ 1, FE SR RA
SRS R R GRS E T, WA (RIS ORI 25 451))
TR DRI R D A S DI REIX I EOR, KRB
AN A BITAAT SN, 5 R 58 i B A B
RE W25 . R AL AR AR B AR 2 HEAT 3L
TERVEFRIHIEL, A2 A S ORI A BEAAHE SR ™ 7 4 b

D e )

RIPLALRIR T, SHE RIS EUE,
VI8 B L TR i vt P, AT 3 R SO BT
BRI R BN B OCT @S miE
SEPUALAR R Y, A A DX IOV B B, T 0 2 R
B 5 il BRI AR R BT 3 4, e i AL 7 S e A
SR, () fEEN R, 58E 2 o™ hgit, 4
TR T SR ™ it PR AT A4 B Y5 (R A [R]IF
i e KUK RS, AR 7™ it 5 i I A 45 1) AR
NIEIE . ) ERE R TH, NAES) I MEFRZ B
Y5k, I A SO R RN PP BRI, R
o A B 1) I R AR A8

7z

[ Vo |

TR R | TR gumioy |

I, - | MICH Gt e !

Lo THRESUR — BumE 1| AR MR AP |

Lo MEFRWT — AAOEL X || [—° B X ‘_j |

| Iy |

e AfESHRE FRGEEKHR | || | g p— |

I i I wy M UK b 5

(—— — ) 7 /| P ARV

n uere w N (2 =) * 2| 2 PR |

L. A RSy Al wh e

| R EEAEAE @)1 Segw Wil a7 0 S g

| \ /

| : S %

|+ MSREE . ESRIRR | - -————————---—------——————=- \ K

i o /: | P, L S A |

::::::::::::::::::::::: : A | HE i WE R :

4 n ZORME ) | '

B WwERs | [ - :

Lo BHEFREE - sk N OB -l " PR T3

le RN BRETERKERE | | | % e £ Ja 1\
=3 ﬁr !‘Wﬂ‘! ghina SR \

I ﬂz&m/ﬁ\ A = % Sk g ! % \

I & AAcBfenm W, 777 %

I, - \

| o KHEARER . : ,{Hﬂiﬁ - | %

| AMERR | I |

e BRMTTREE  — sk L |

| aEARBES | N I I |

. 5 . f I3

. RASKTEAER — wwEem M1 SRR, s ﬁ = ( ) E-

.\ # ) | *za AEFN - BN R it AN L

A e e o o — — — — — — — —— ———— 7 e e e e e e e o st ot/ e e e ——— )

B8 JikliErr i A -t-lk RGBS
Fig. 8 Coupled mutual feedback mechanism and regulation of human-land-industry systems in tourism characteristic village

w51

4.1 #Eip

AR AR NS G R sR . 3, 3R A
SRR 5L A5 RIS ILRE N 2 R Rl 70 8 Ak,
IR T SR AR AL Ll DORBEA | P JEURE A 1l X
R, PERASH, X AR, EERRR
B X8RNSR S A N -Hh- Mk R G BB REAT 10



T, RILUL L RG L RRIE 2 a ki 5 AR 8h )
FEREM NN ET, WE BT NI B
INRZTFRIAM B AR IL A Btk %
20104F 2 A I 55 B T H R HBAA R ], £920104F &
20194F ()b il A AR A RS . 20194 2 4 UK
W R G EM

V51 b 7 1 Rl | A=) e = W a2 E NG R 4
ARG A B, AT A R R A
P AV AT - -k R G R JBIKIE £ o
FARUME. B S FAY R, @it st as;
AR S A EaE NS 1, B ECR S
T3 T R LI N EHE RS, DS RS RS
WEZ ZIRPENIEA R, WK ETE, 22
Jo BEMZ Y 5 BUR AT, RN AR
7 RS o R AT DSOS IRIR BEF R AT
SUMEZIE . AR A A s R
BRI AL A, TR 3058 0L 2154 2 A FE 5k,
PITESHE, A F P 4 SAE SR EAS, 4E R
RAR BT RS

42 e

HoAl A S BUKIX 2 MBS T Ak z
8] B o R L B AR PR 1t Je o 2% i i
IR — b R, (H PR AR ERR, 1 BN -H-
ARG, MR RS A AR OR Y P
iR CERARSE, 2022) . AT L
ARFR AR I = A7 F AN B A4 T Je S5 L 2 2 XU
FIIEdE (TS, 2022) o FEME RS L XES TG
I, ZARETERBER O, KK
PNk SR R IR St KA SCAE, SEBLAR
(K122 D RETT A (0 [ I M 03 2 s (B R 4%,
2022) . IXEERGIFRH], AEABURX KA R AL
e 55 A A R 8] 3 SR BN ST o AN TR DX 38 R
FAARITT R SR 7 T, AHHLBEIR ST A 2 22 5 5%
PRI ZE R DUE T HR R TT SIS . RIQIETER
SEBIE AR AL XA — SR A 2 22 42 5 Pl
JIHHT R AT o AW TR S RN - M- PR B B A
T B> SRR SR SRR AE Y, Dy FAd L X 3Rt T
A 5 AR 3 —— B o B SR R 2 e R A L
W% R R, S SR X AT R R R

TR Jb 78 AR RR IR R E T L B A VG 22 A T e Fy X
hiskth, RMEHLRGAL LM Z, ikl T
AR AR E R T BOR R Bk, DU 2
RN E R NB. HTERKKIHET “—H—

14

[mppl

s AR R EA R I R 3 A
PAMk e RSN, ZRIGILTE 2 A N -Hi- Ak R ST AT
KIRFIRER EZXIRG ERPAA S “—R—3K" JIf
17, B, AR A —dh 7 pEERG L, AR RN
-l F GEA R AE AR & TSN R, DA o
RGBS A AR 2 A S R
SERT X B 22 A R R R AT, A 1) SRV R 1l P
RIS AS AR AR 10 22 A XU 54 5 O e
WL o WPRE “— A — 7 R g AR R, Sl X
S i R HG EAEARA, RASRBUES R &R UF
65 2 G 2 4E 1.

References

Bazzana, D., Zaitchik, B., Gilioli, G., 2020. Impact of water and
energy infrastructure on local well-being: an agent-based
analysis of the water-energy-food nexus. Structural Change

Economic 55: 165-176.
https://doi.org/10.1016/j.strueco.2020.08.003

Bourceret, A., Amblard, L., Mathias, J., 2021. Governance in

and Dynamics,

social-ecological agent-based models: a review. Ecology
and Society, 26(2): 38. https://doi.org/10.5751/ES-12440-
260238
Cao, X. S., 2019. Geogovernance of national land use based on
coupled human and natural systems. Journal of Natural
Resources, 34(10): 2051-2059 (in Chinese with English
abstract).
Carl, F., Steve, C., Thomas, E., et al., 2002. Resilience and
sustainable development: Building adaptive capacity in a
world of transformations. AMBIO: A Journal of the Human
31(5): 437-440.
https://doi.org/10.1579/0044-7447-31.5.437
Chen, S. H., 2024. Realization pathways of carbon sequestration

Environment,

and emission reduction in China's cultivated land soils
under the background of Dual Carbon goal and rural
revitalization. Areal Research and Development, 43(5):
132-137 (in Chinese with English abstract).

Chen, Y. Y., LV, Y., Hong, W. Y., et al., 2024. Multi-scenario
simulation of population-land-industry coupling and
coordinated development of rural area system in China.
Areal Research and Development, 43(6): 123-130 (in
Chinese with English abstract).

Cremin, E., Ladd, C. J. T., Balke, T., et al., 2024. Causes and
consequences of tipping points in river delta social-



ecological Ambio,  53(7):  1015-1036.
https://doi.org/10.1007/s13280-023-01978-2

de Waroux, Y. L. P., Carignan, M., Del Giorgio, O., et al., 2024.
How do we study resilience? A systematic review. People

Nature, 6(2): 474-489.

https://doi.org/10.1002/pan3.10603

Duan, D. G., Liu, J. W, 2018. Review of village-type

systems.

and

classification in China. Journal of Human Settlements in

West China, 33(5): 78-83 (in Chinese with English abstract).

Erickson, A., 2015. Efficient and resilient governance of social-
ecological systems. AMBIO A Journal of the Human
Environment, 44(6): 343-352.
https://doi.org/10.1007/s13280-014-0607-7

Feng, D. D., Long, H. L., Zhang, C., et al., 2025. Logic
mechanism and key dimensions of the effective connection
between consolidating and expanding the achievements of
poverty alleviation and rural vitalization from a
telecoupling perspective. Economic Geography, 45(1):
153-165 (in Chinese with English abstract).

Gupta, H., Nishi, M., Gasparatos, A., 2022. Community-based
responses for tackling environmental and socio-economic
change and impacts in mountain social-ecological systems.
Ambio, 51(5): 1123-1142. https://doi.org/10.1007/s13280-
021-01651-6

Hu, T., Peng, K. L., Tang, R., et al., 2016. Research progress
review on farmer’s vulnerability and its theoretical
framework in land use change. China Land Science, 30(11):
50-60 (in Chinese with English abstract).

Huang, J., Xue, D. Q., Ma, B. B., et al., 2021. Spatial and
temporal evolution pattern and driving mechanism of
coordinated level of human-land-industry system in rural
areas of the loess plateau. Human Geography, 36(3): 117-
128 (in Chinese with English abstract).

Keyhanpour, M. J., Musavi Jahromi, S. H., Ebrahimi, H., 2021.
System dynamics model of sustainable water resources
management using the Nexus Water-Food-Energy
approach. Ain Shams Engineering Journal, 12(2): 1267-
1281. https://doi.org/10.1016/j.asej.2020.07.029

Li, H. B., Wu, J. G, Zhang, X. L., et al., 2018. The distribution
characteristics and mechanism of the rural industrial land
with the “Southern Jiangsu Pattern”—A case study of
Changshu. Economic Geography, 38(1): 152-159 (in
Chinese with English abstract).

Li, J., Jia, L., Liu, Y., et al., 2018. Measuring model of rural

15

transformation development path in Fuping County of
Beijing-Tianjin-Hebei region. Habitat International, 74:
48-56. https://doi.org/10.1016/j.habitatint.2018.03.012

Li,J. Y., Fu,B.J, Sun,J. L., etal., 2021. Ecological civilization
construction at Qinling Mountains in the New Era. Journal
of Natural Resources, 36(10): 2449-2463 (in Chinese with
English abstract).

Li, T., 2022. Spatial effect on destination structure of rural
tourism investment: A framework from the perspective of
human-land-industry synergy. Geographical Research,
41(12): 3259-3272 (in Chinese with English abstract).

Li X, Ma X. D., Hu M. L., 2022. The mutual feedback mechanism
of human-land-industry factors of the rural regional system.
Geographical Research, 41(7): 1981-1994 (in Chinese with
English abstract).

Li, Y., Sang, S., Mote, S., et al., 2023. Challenges and
opportunities for modeling coupled human and natural
systems. National Science Review, 10(7).
https://doi.org/10.1093/nsr/nwad054

Liu, D., Cui, Y. J., Peng, J. B., et al., 2025. Study on Mutual
Feedback between Communities and

Small Town

Ecological Communities in the Northern Foothills of

Qinling  Mountains.  Earth  Science.  https://doi.
0rg/10.3799/dgkx.2025.028 (in Chinese with English
abstract).

Liu, J., Dietz, T., Carpenter, S. R., et al., 2007. Complexity of
coupled human and natural systems. Science, 317(5844):
1513-1516. https://doi.org/10.1126/science.1144004

Liu, L. N., Liu, M., 2025. Driving rural development towards
neo-endogenous development model through digital
technology—analysis based on dynamic capability shaping
and digital capital cultivation. Administrative Tribune,
32(1): 141-150 (in Chinese with English abstract).

Liu, Y. S., Zhou, Y., Li, Y. H., 2019. Rural regional system and
rural revitalization strategy in China. Acta Geographica
Sinica, 74(12): 2511-2528 (in Chinese with English
abstract).

Long, H. L., Liu, Y. S., Zou, J., 2009. Assessment of rural
development types and their rurality in eastern coastal
China. Acta Geographica Sinica, 64(4): 426-434 (in
Chinese with English abstract).

Lu, L., Ren, Y. S., Zhu, D. C., et al., 2019. The research
framework and prospect of rural revitalization led by rural
tourism. Geographical Research, 38(1): 102-118 (in



Chinese with English abstract).

Luo, K. Y., Zhou, Y., Li, S., 2022. Study on the influence of
characteristic agricultural clusters on rural restructuring and
transformation in Karst mountainous areas. Resource
Development & Market, 38(5): 561-567 (in Chinese with
English abstract).

Ma, E. P, Ye, W. Y., Long, H. L., etal., 2023. Agricultural land
use transition under the metacoupling framework of urban
food system. Acta Geographica Sinica, 78(12): 3058-3077
(in Chinese with English abstract).

Ma, L., H. L,
development of rural territorial system in China. Economic
Geography, 40(11): 1-9 (in Chinese with English abstract).

Long, 2020. Simulation on sustainable

Mclintyre, S., Roy, G., 2023. Revisiting the dimensions of rural
resilience: The CoVid-19 pandemic. Journal of Rural
Studies, 103: 103107.
https://doi.org/10.1016/j.jrurstud.2023.103107

Ostrom, E., 2009. A general
sustainability of social-ecological systems. Science, 325:
419-422. https://doi.org/10.1126/science.1172133

Palau, A. Z., Claramunt-L&pez, B., 2024. Mountain research for

framework for analyzing

sustainability: where are we and where to go? Sustainability
Science, 19(5): 1693-1707. https://doi.org/10.1007/s11625-
024-01530-5

Peng, J. B., Shen, Y. J.,Jin, Z., et al., 2023. Key thoughts on the
study of eco-geological environment system in Qinling
Mountains. Acta Ecologica Sinica, 43(11): 4344-4358 (in
Chinese with English abstract).

Qu, S., Jiang, Y., Gao, J., et al., 2025. Revealing the coupling
coordination of social-ecological system resilience:

Insights from the southwest Karst rural area, China. Land

Degradation 36(4): 1255-1268.
https://doi.org/10.1002/Idr.5427

Quintas-Soriano, C., Brandt, J., Baxter, C. V., et al., 2022. A

framework for

& Development,

assessing coupling and de-coupling

trajectories  in  river  social-ecological
Sustainability 17(2):
https://doi.org/10.1007/s11625-021-01048-0

Shen, Y. J., Chen, X., Peng, J. B., et al., 2024. Background

characteristics of ecological geological environment system

systems.

Science, 121-134.

in Qinling mountains and assumption of its theoretical
system. Earth Science, 49(6): 2103-2119 (in Chinese with
English abstract).

Tao, H., Zhang, M. Z., Liu, J. M., 2022. Symbiosis and

16

integration: Coordinated development of human-land-
industry in rural heritage sites: A case study of the Tingsong
cultural community. Progress in Geography, 41(4): 582-
594 (in Chinese with English abstract).

Wang, B. J., He, S. M., Min, Q. W., 2022. Experience and
optimisation of the traditional industrial development and
transformation in protected areas: A Case study of tea
industries in Wuyishan national park. Journal of Ecology
and Rural Environment, 38(10): 1229-1238 (in Chinese
with English abstract).

Wang, J., Qu, L., Li, Y., et al., 2023. Identifying the structure of
rural regional system and implications for rural
revitalization: A case study of Yanchi County in northern
China. Land Use Policy, 124: 106436.
https://doi.org/10.1016/j.landusepol.2022.106436

Wu, C. J., 1991. Man-earth areal system: The core of
geographical study. Economic Geography, 11(3): 1-6 (in
Chinese).

Xu, N., Xu, C., Jin, Y., et al., 2022. Research on the operating
mechanism of e-commerce poverty alleviation in
agricultural An actor

cooperatives: network theory

perspective. Frontiers in 13.
https://doi.org/10.3389/fpsyg.2022.847902
Xu, P. P., Shen, Y. J., Peng, J. B., etal., 2024. Typed architecture

of valley road in northern foothills of Qinling mountains

Psychology,

based on concept of ecological-economic-social
collaborative development. Earth Science, 49(12): 4564-
4575 (in Chinese with English abstract).

Yang, X. J., Shi, Y. Z., Wang, Z. Q., 2015. Exploring the impacts
of road construction on a local social-ecological system in
Qinling mountainous area: A resilience perspective. Acta
Geographica Sinica,70(8): 1313-1326 (in Chinese with
English abstract).

Yu, S. H., Kang, Y. Y. Deng, W., et al., 2022. Analysis of
“Production-Living-Ecological” land transformation and
landscape ecological risk in the eastern counties of the
Taihang Mountain: a case study in Pingshan County.
Chinese Journal of Eco-Agriculture, 30(7): 1113-1122 (in
Chinese with English abstract).

Yue, B.R., Pan, W. T., Hao, W. H., 2022. Research on influential
factors of spatial management and control in foothill area
based on grounded theory: A case study of the northern foot
of Qinling mountains in Xi'an. Landscape Architecture,

29(8): 108-113 (in Chinese with English abstract).



R3S E SOk

WUNEE, 2019. BT AMIE RAENE
VE 224, 34(10): 2051-2059.

R4, 2024, <S5 B FR X 2 AR 5T B -39 [#]
TR HE R SE LR A2 ﬂﬁiﬁ/ﬁﬁﬁn 531 %, 43(5): 132-137.

MR, BF, dikis, 5, 2024, FE 2R R R G-

ik%é\muﬁjﬁ%%%&zrﬁaﬁu I TS T K

43(6): 123-130.

. XEEA, 2018, 1 E £ A ALK 5T LRk

E%t‘%‘?ﬁﬂ, 33(5): 78-83.

IR, RACRE, SKEE, 2%, 2025, AR AP TR T
ORI ) 2 BRI R4 1 12 S5 G R 4
LI, 45(1): 153-165.

WIHE, SLITEE, B, &%, 2016. 4% 7 Jfa 53 MERT 5t 455k B LA
iﬂﬂUﬁﬁE%M’]ﬁ T A S N o S
30(11): 50-60.

TG, BEARRT, DR, 45, 2021 ¥t R 2 A U A —H
— b Hp R R B A3 A% R S IR AL, A SCHEEE, 36(3):
117-128.

ALY, RITHE, kMK, %
H%i@ﬁ@ﬁj\ﬁ%ﬁ&ﬁ/mﬂﬁ—u%%&Fﬁj\ﬂﬂ. %
Hu ¥, 38(1): 152-159.

R, WAAA, VUK, S 2021, B 2RI A A e
W Zﬁ?hsﬂﬂsﬁ%%h. H SR ZEUE 74K, 36(10): 2449-
2463.

B2V, 2022, < N-t-MP PRI A R 2 MR BT H i A
(B VE RS, HBEEBR 9T, 41(12): 3259-3272.

32, e, WIMBF], 2022, £ AR RGN -Hh- B K
TRBLEIAE 7T, Hh BRI AT, 41(7): 1981-1994.

X4, B, s, 5, 2025, RIGILEE/NMEERE S 4
BRHIE LRI E %, R 1-14,

&, XU, 2025. AT HORIRE) £ AT ol A AR B R
JRAS A ——H T 3l R ) WG 5 5 B AR B 4 #T.
T IZ, 32(1): 141-150.

XIEME, 47, 25, 2019. P EZ MR RSE 2 R
G, HFR AR, 74(12): 2511-2528.

TeAerE, XIERE, 4AlfE, 2009. b E AR LXK 28R R
R F SRR, HhEEZE4H, 64(4): 426-434.

REAK, AT UARE, RIEA, %, 2019. 2 KR5S £ FHRM
MRAER S R, HIpT 5T, 38(1): 102-118.

T M, B, 2K, 2022, WEHTRE L DXRR RO SRR X
SHNGFEMSEREEmTR. BETFRSTYS,
38(5): 561-567.

MEY. HRBE

BAsiE - PUERA

, 2018. “FH R 2 4 Tl
2 5

17

AN, HERE, ARk, & 2023 WA RGBS
A R R R, M BE SA4R, 78(12): 3058-3077.

L, Jedek, 2020, 1 [E £ A HIE R 4G5 ) HE SR R AN
HIT. ST, 40(11) 1-9.

W, B, &4, 4%, 2023, RIS ST RS0
FRRIEE, A zﬁ& 43(11): 4344-4358.

FIHATE, BRDS, WU, &%, 2024, RIS AESHRIE RGA
JE AR S 5C 4 R AT AR. HhERAL 2, 49(6): 2103-
2119.

ME, kA E, XXM, 2022, FASEA: 2R e A—
bl W ) A S —— AW RA SCAGAE X g il 1 3
Rk, 41(4): 582-594.

FiEA, FIEYE, KR, 2022, H ARG HAL G LR K
JRIIZL S5 R E R EZR A= F L ER.
SRR, 38(10): 1229-1238.

ALY, 1991, iR I A% O—— A MR R R 4.
2T, 11(3): 1-6.

WYY, B, S, % 2024, HTAS-LH-AST
IFi) i B 2 1 22 U I o Ut 1 2 Y A AR S 2. R B
%, 49(12): 4564-4575.

M, figh, £T4, 2015, BB AR 10X Ha—

HE RGN — AR AR A b 2
i, 70(8): 1313-1326.

T, BERR, M, 2, 2022, K471 E R =4
t@%isayﬁﬂgﬂﬁﬁﬂﬁ—umté RRIE=Sol
Hh I AR A ARME 2R (R 9 5), 30(7): 1113-1122.

RS, W& DU, MNES, 2022, B TFMRFG IR L X %3 1)
B R R A —— AT 2 T R AL e . K
Bk, 29(8): 108-113.

=
NS



