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Suitability evaluation of rural residential land based on niche theory in

mountainous area
QIN Tiantian', QI Wei'"*, LI Yungiang',QU Yanbo’

1 College of Resources and Environment, Shandong Agricultural University, Taian 271018, China
2 Department of Land Resources Management, China Agricultural University, Beijing 100193, China

Abstract: The rural residential land often scattered in distribution especially in mountainous areas, which was restricted by
terrain factors such as slope and elevation with lower intensive degree of utilization, imperfect infrastructure and lower
utilization rate of public service resources. Niche is the total aggregation of living conditions of biological units, which
reflects the space, position and function of the individual and population in ecological systems. Rural residential land is the
compound carrier for production and living. The suitability evaluation of rural residential land with niche theory can not only
reflect the suitable degree of all kinds of economic and production activities, but also indicate the importance of rural
residential land in regional ecological system. Qixia City is located in the central of Shandong Peninsula, which is typical of
hilly terrain and has the characteristics of intensive mountainous area. According to the requirements of new countryside
construction and characteristics of rural residential land in Qixia City, 11 relevant indicators were selected from ecological ,

productive and living conditions to establish the index system for rural residential land suitability evaluation. Geological
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disaster, terrain, slope, and water effect were selected as ecological indexes; ratio of industry and commerce land,
accessibility of industry and commerce land, cultivated land and garden land area, and accessibility of cultivated land and
garden land were selected as productive indexes; road accessibility, rural residential land area, accessibility of town center
were selected as living indexes. Accessibility can be summarized as the ability from origin point to attract point by certain
transportation , which is deeply affected by the land use and closely related to the concepts of location, space interaction and
space scale. On the basis of established evaluation index system, suitability grades were determined by a combination
method of accessibility calculation, cluster analysis and suitability evaluation. After that the rural residential land was
overlaid with the suitability grades and was divided into key development type, moderate development type, restricted
expansion type and prior remediation type based on the suitability evaluation results and cluster analysis, which accounted
for 35.19% , 35.10% , 20.29% , and 9.42% respectively. The key development type has superior geographical position,
convenient transportation and relatively perfect infrastructure, which is suggested to orderly adjust the internal structure and
promote land intensive use. The moderate development type is still in primary stage with more idle land and extensive land
use, which is suggested to stimulate deposit land and recycle use the old residential land and idle land. The restricted
expansion type is restricted by complicated topography, poor agriculture production and living conditions, which is
suggested to maintain the current status, guide the population to move—out and make the old homestead retreat. The prior
remediation type is restricted by high relief, fragile ecological environment, isolated to water source and inconvenient
transportation ; the suggestion of this type is to move the villages. Furthermore, the characteristics of rural residential land
use were concluded and corresponding regulation and control measures were suggested. The results showed the current
situation and suitability of rural residential land. This study provided theoretical foundations of optimizing the layout of rural
residential land, enriched the application of niche theory in different fields and had guiding significance for the

consolidation and optimum distribution of mountainous rural residential land.
Key Words:; rural residential land; niche; mountainous area; suitability evaluation
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Table 1 Suitability evaluation index of rural residential and actuality value in QiXia City

TR BR IR (E
W R Eig e The present index value i & &l
Evaluation index Index properties AS Ak 3 PIE Index weight Weight sum
Range of variation ~ Mean value

A X, HLER AR 0.15—3.85 1.27 0.078
Ecological conditions X, ME& A, TCRR I S — — 0.063 0.297

X,/km SR TCRR I S 0—17.04 2.4 0.069

X, WS TERR i 451 — — 0.087

Cyae G Xs/ % HELAY TR S 0—9.50 0.59 0.092
Production conditions X¢/min PSR, TR A 0—590 57 0.084 0.350

X,/hm? A JCR KIS 0.85—286.20 72.13 0.097

Xg/min e TERR Sk 1—164 38 0.077

I A Xy/hm? TSR RRRHIGME 0.03—31.87 7.48 0.108
Living conditions X,o/min HEEER, TR F A 1—680 185 0.117 0.353

X, /km HELEA TCRR I S 0—6.43 0.98 0.128

X, HOBAL; X, B8] Xy 0 RIESEIRBEE X, MBI  Xs o TRV A U X o TRV T 5 14 5 X, Bt R el b T A X A3 S 0 el ]
IR Xy AR IS RSB X o SRBTPO TR X ¢ T8 B IR B
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Fig.1 Flow chart of the accessibility calculation
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Table 2 Quantification standards of geological hazard

TR E F WFFE X AR LE A1 I
Geological hazard level Area ratio/ % Suitability value
45 % IX. Not easy-happening area 97.16 1

H 5 % X Medium easy-happening area 1.80 0.75
515 % IX. High easy-happening area 1.04 0.25

(2) ML HoIB s i RS U B R AT v B O s R R R, R ARG A, HIE N
PP S A TS, AT LAZE G R Wb I 2 F 20| B LABIF 9 b ik MBI 2 F6 B i b B35 A5, B 5%
AT R TR AR R R BRI R IR SR A (1) AT A, S B I A FE B AR

T=log[(%+1)x(%+l)] (1)

WS T = R Y Bl 30—815 m, 3 BEVE ] 0°—77. 54° & U5 I B A 48 BB B 7E 0—3.85, —MIHHL T,
TP L o | T G i s DX A A Tl 15, RV AN 8 B0RR R, Joe B o A 1A R A /)N | 25 2 15 FH L ) 328
FURIBRAE , JOMGEE TR 500 m Y5 30° (X R AL FEECA 2. 79) FE R A b Je B s FH b 8 B ) 2504, SR FH 4
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Table 3 Quantification standards of aspect factor

Wera AR L A1) EHEE i) T A LL ] A
Aspect Area ratio/ % Suitability value Slope Area ratio/ % Suitability value
7K Level 3.00 1.00 T South 11.85 1.00

It North 11.30 0.25 Pi R Southwest 11.68 1.00
Zt Northeast 11.27 0.50 7 West 13.15 0.75

7} East 13.07 0.75 Pt Northwest 12.19 0.50
ZXF§ Southeast 12.51 1.00
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RI(E3),
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Fig.2 Quantitative analysis of main index of rural residential land suitability evaluation in Qixia City
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4 BT RFAER AR SERER Fig.3 Type classification of rural residential land in Qixia City
Table 4 Basic condition of different rural residential land use types in Qixia City

IIRATER Ji R A SR FEE wKRMHE /ME

Classification Settlement Total Mean Maximum Minimum

name number area/ hm? value/ hm? value/ hm? value/ hm?

T 45 & e Key development type 190 2465.73 12.98 31.87 0.04

T A2 7 Moderate potential type 345 2459.73 7.13 24.74 0.05

PRl % J R Restricted expansion type 267 1421.72 5.33 15.15 0.03

S # A2 Prior remediation type 135 660. 35 4.89 17.04 0.06
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