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Abstract: Mountamous area m the middle of Shandong provinee is located i the south-central part of Shandong Provines,
mcluding six cities and ninetesn counties i Shandong Province. It has outstandimg physicsl and geographical fextures and
profound culturz]l accumulation. The function and structure of setflement space have distmet regional and humanistic
characteristics. Based on literature review, ficld mvestigation, this paper obtzins mformation znd data sbout the nature
history, economy, ecology, pelicy and other aspects of the study arez. summearizes and mnalyzes the natural environment
conditions and humanistic environment foundztion of rural settlement space formation m this area. and prasps the basic state
of rural setlement space evelution m this arez It is found that the foundation of rwal setlement space evolution m
mountzinous arez i the middle of Shandong provinee 1z mamly the natural ecological background of mountams | water and
ficlds, prominent and aetive nuwzl economy and beantiful and frapile scologiczl enwvironment This smdy can provide
reference for the optimization and reconstruction of settlement table space.
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1. Introduction

As zn importznt agricultursl base, water conservation
land =nd ecological barrier m Shandong Provinee, m the
long-tetm development process, mountsineus arez i the
middle of Shandong provines has become the key area and
key node i the strategy of ecological protection and high-
quality development m Shandong Provines, forming =2
mountxin-water-field symbiotic natural and ecolegical
system. The distribution pattemn, evolution characteristics,
driving mechanism and optmization path of rural
setflements  hawve distnct regional md  humamistic
characteristics (Pan, 2020). The development, expansion,
shrinkage znd extmection of rural setlements have thew
own development laws. Understandmg the eveolution baesis
of setflements i3 the basis for the formulation of various
development znd mtervention pelicies in mural areas (Zhou
et al., 2011). At present, some mrzl arezs of mountzmous
arez in the middle of Shandeng provines blmdly mplement
setflement space mtegration mezsures (Gueo et zl., 2012)
that do not follow the development laws, such as
demolishing villages and mergmg towns =md so on
resulting i a series of problems such 2z idle settlement
space and waste of land resowrces. In view of this, it is
extremely necessary to amalyze the spetizl evelution besis
of rural setflements i the mountzinous arez i the middle
of Shandong provinee.

1. Research area and data source

Mountzmous arez i the middle of Shandong provines
is located in the south-central part of Shandong Province,
mainly meluding the south of Zibo City (Boshan District
and Yiyuan County), the southwest of Weifang City (Lingu
Carfmfu,l_ the south of Jina City (Pingyin Carm;fu_
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Changging Districi, Licheng Districi, Laiwu District and
Gangeheng Disiricr), most zrea of Tal 'an City (evcepr
Dongping County), and the east of Lmyi City (Timan county,
Yishui County and Mengyin).

The znalysiz data i this paper manly includes land use
and cover image datz and regional development attribute
data Among them, the land use and cover data are mamly
taken from Landsat TRIETMOLI  series  images
(resolution 30m). The data of regional development
attributes zre mamly besed on the Stavizfical Yearbook of
Shandong Province (1900-2021).

1. Results and analysis

31 Natural ecological background of mountain-
water-field

Based on the analysis of the background of land use and
topography i the study area it is found that the land use
the mountzin area of middle Shandeng Provinee has
formed the structural characteristics of mamly dry land,
supplemented by forest and gprassland, and once agaim
urbzn and mral construction land and water body. The
mountzin-water-field system directly affects the natural
background of rural setflement land (Tzble 1). The overzll
elevation of mountzin zrea i the middle of Shamdong
Provinee s between 13-1 406 meters, and the high ares
rztic of middle =md low elevation mountzns i3 the
outstanding feature of this area (34%). The Yellow Biver
and itz tributaries, Mount Tai end Yimeng Mountam, and
the zlluvial plznz i front of the mountsing =nd
mtermountzin  basm have jeintly shzped the natural
foundation of mountzin arez m the middle of Shandong
Province.

To sum up, for 2 long time, the natoral ecological
background of mountam-water-field has been formed m the
middle mountasin zrea of Shandeng Provinee, which
directly affects the pattern and evelution of rural setflement

space.
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Land use type area petcentage
plough 1493293 56.65
woodland 3736.56 14.26
lzwm 321923 1222
water body 15291 286
Utrban land use 117764 447
Fural residential zres 217611 326
Orther land use 34171 129

Table 1 Arez and proportion of land use types in
mountzineus area i the middle of Shandong provines i
2020

3.2 Highlight the active rural economy
From 2000 to 2020, the rural economy i mountzinous
zrez i the middle of Shandong provines developed rapidly,
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study zrea while the per capita prowth rates of farmers m

Limgqu, Changging, Mengyim and Pingyi counties in the east
znd west of the smdy area were lower. Compared with the

previous period, from 2010 to 2020, the growth rate of per

capita net income of farmers i the study area decreased.

The growth rate of 12 counties and cities located m the

midwest of the study ares such as Licheng District,

Chanpggimg District and Feicheng City, was lower than the

average level of the whele arez, while that of Lingu County,
Yinan county and Sishui county located m the east of the

study area was higher than the average level of the whole

area

3.3 Beautiful and fragile ecological environment

Az =n important support for the suwrvival and
development of rural setflements, the mountamous area of
mountzinous arez m the middle of Shandong provincs 1s
widely distributed, with 5A-level scemic spots such as
Mot Tzi and YVimeng Mountzm. Dawen River and
Befjing-Hangzhou Grand Canzl flow through this area and
the ecological enviromment is besutiful =md diverse.
However, after long-term  development, the ecologiesl
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Figure 1 Net mcome per capita of famers in mountaineus area i the middle of Shandong provines from 2000 to 2020
(vuan)

the social and econemic system became more and mors
petfect, and the secial and economic foundation of nual
setlement land changed actively and significantly.

Az the direct embodment of rural residents’
production and living standards, the per capita net mcome
of farmers has become an important mdicator to measure
rurzl economic activity. As can be seen from Figure 1 m
generzl, the per capita net meome of farmers m
mountxinous arez i the middle of Shandeng provines
mereased significantly from 2000 to 2020, md the sl
economic activity mereased significantly. Specifically, the
mcrease of famers” per capita net mcome i different time
perieds and regions in the study area is different, and the
spatizl and temporal differences of rurzl economy are
prominent. From 2000 to 2010, the per capitz net mcome
of farmers i all counties and cities in the study are2 more
than doubled. Among them, the growth rates of Daiyue
district, Pmgym, Nmpyang, Sishui county, Laicheng,
Boshan, Gangcheng and Taishan district m the middle of
the study area were lower than the average level of the

declining. Therefore, thiz paper refers to the relevant
scholars’ research (L et 2l 2017), mtroduces the mdex of
land use status (formula 1), and analyzes the ecological
background of rural setflements m mountzinous ares m the
middle of Shandong province from the perspective of
sustamable development.

The Land Use Status Index (LCSI) refers to the
proportion of the totz] arez of the study arez by the sum of
the areas of three types of land use, such a2z water, forest,
shrub and prassland, which have good scosystem
comprehensive fimetions (Chen & Zhao, 2009). The higher
the index, the stronger itz ecological comprehensive
functions, and vice wersa |"* The formula 13

G ]xmt}%(l}
TL4

=

LCSI=[Z

fm1

where LCSI iz the ndex of land use status, Cj s the area of
water body, woodland and grassland, and TLA is the arez
of study area
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According to the statistics, from 2000 to 2020, the ndex
of land use in mountzineus arez i the middle of Shandong
provimes fluctuated significantly, showmng a trend of first
decreazing and theu risiur:r. and the LCSI mdex i the three
yvears was 32.61%, 20.2% and 29.32% respectively. The
ecological back gruru.ud of m.ral setlement development and
support m the stmdy zrea was contmuously weskened.

3. Conclusion

Based on literamwe review and on-the-spot
mvestigation, the anzlysis data of remote sensmg images
and socizl econemy i mountzinous arez i the middle of
Shandong provines were obtzmed, and the natural
environment conditions =md humsmistic  environment
foundation of rural setflement space m this ares were
summarized and anzlyzed. By grasping the basic state of
rurzl setlement space evolution m this ares it was found
that the foundation of rurzl setlement space evolution m
mountxineus zres i the middle of Shandong provines was
mainly characterized by natural ecological background
between mountzins, water and fields, prominent and active
rurzl economy and beantiful and  frapile ecological
environment. Analyzing the evelution mede of nuwal
setlements and exploring the path of setlement space
optmization will be the follow-up research foeus of this

paper.
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