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Abstract: President Xi has emphasized that protecting the ecological environment of the Qinling Mountains holds great and far-

reaching significance. The northern slope of the Qinling Mountains is characterized by its unique location, prominent functions, and
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complex human-land relationships. As a result, the increasing contradiction between the trend of small towns developing in a clustered
and networked manner and the single ecological structure with fragile environment has become the weakest link restricting the
construction of ecological civilization and high-quality development in the Qinling Mountains. This paper breaks through the barriers
of single disciplines and examines the small town clusters and ecological communities on the northern slope of the Qinling Mountains
as manifestations of human-land system interactions, based on the concept of "community” in ecology. By comprehensively applying
theories and methodologies from geography, ecology, urban and rural planning, and other disciplines, it explores mechanisms and
pathways to alleviate conflicts between small town development and ecological protection. The research indicates that:(1) The
interaction between small town clusters and ecological communities on the northern slope of the Qinling Mountains involves diverse
feedback elements. These elements can be categorized as follows: control elements centered on topography and landforms, which are
fundamentally decisive and generally do not undergo significant changes; driving elements centered on small town clusters, which are
traditional material factors that promote the development and transformation of small town clusters and determine their development
level and scale; and potential elements centered on ecological communities, which are soft environmental factors that drive the
development and transformation of small town clusters.(2) The interaction between small town clusters and ecological communities
constitutes a complex system involving bidirectional feedback between human activities and natural processes It exhibits hierarchical
and progressive characteristics, evolving from low-level and simple states to high-level and complex states. Furthermore, the basic
states of mutual nesting, mutual restraint, and mutual promotion, along with nonlinear feedback cycles, enable the three major
relationships of coexistence, common loss, and common prosperity in community feedback to evolve and shift. The proposal of the
strategy of "mutual feedback and common prosperity, dynamic equilibrium " between small town clusters and ecological communities
on the northern slope of the Qinling Mountains is an effective response to the flexibility in the spatial development of small town
clusters and the foundational nature of ecological community protection and governance. By identifying "imbalances," it establishes
self-healing and remedial mechanisms for stopping losses, filling gaps, and regulating the system.

Key words: the northern foothills of the Qinling Mountains; community; mutual interaction function; ecological security; equilibrium
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Fig.2 Co-occurrence network diagram of "keywords" for small town clusters
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Table 1 The composition of symbiotic elements of mutual feeding
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Fig.3 Mutual feeding paths and relationships of communities in the northern foothills of Qin Mountains
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Table 2 Spatial pattern and unit composition of communities in the northern foothills of Qin Mountains
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Fig.6 The identification framework for the reciprocal effects of communities in the northern foothills of Qin Mountains
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HMERTRUR, DU ST IR ORANI SR, RN R0 AR SR b e BOHRPTRE T s IZHLHI AN R R THEEVE VKR )
AE R, B RETR ARy BRI 38 AR 452K

(30 “HfE” PFENLH] OB ZR U AU RE /NI VR 5 AR S TR T ANE S PR AN AR B PRI, 38 R
i R AR S AN T e s AL AN D R R G SR V& RIS g, R AN R (]
(PME S & AL RIS R, R BRI B LA
4 518

UG, AR TR, AUSRACHBERRAR D, BARECE B RES S PSR E IR
FAbREIX, BN 5 NFESIELZHN, T — PN RGE R BT ER & R
Xid. AHFARB) TR 2R AR, WARRRZIR IR N EIEVE S5 8% 1 BL0HE & i [
THBEHLA], X ADGER R X FOALES B30 i, S B SR 76 ik 9% ] 5 Al 5 A e e SR v 1)
B

TERRZ T, ZRISICEEIE N NSOt P s B G, Dol AR g NRA P AR TR B AR . a4,
X OO N EEX . SRR AZ 0, PAREE R R AR A B . AR RARFER IR L
REX —MURR I R, B NI AEE B AR SRR R E R A, T TRER IS S AR R SR RRFAE A
FORLRIR A BR AT o [RIE, DA s DA A5 T T 22 4 U AT 3R 1) /N A A VR SR L IR SE R BRI JE AL, A7 Bh THEES)
ZRU AL TE M DX /NI P R 8 K J 5 AR A IR AP

FESEB R, ZRISILRE I A SIEL 5NV L BB VI EE) R R BTG AR ITRE4E
SCMAA N VE BTG K S E Ry, TNV B R XSO S RANB e R A AR S . KA 5 )
WIT JE IR 4H A5 RIRILEM X Pt 2@ KR B TRIGIEEASRPSEERNMETR, A5
RITNIEE IR 5 AR A Bk &, 1R VR B SR NI ) A5 P4 SR . X SLSRmE B e
HEB) /N AL TR e 5 8 B . AL /N IBARRE 7% 1 = A= 23 (A% J 3R A 25 i L 23R 50 5 0 1 3
BT R 2R Ak A X BT R T A I )
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