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Abstract

This article, from the perspective of systems theory, takes the Dadong District of Shenyang City as
an example to construct an indicator system for identifying urban inefficient residential land. The
spatial pattern of its distribution is analyzed using the average nearest neighbor index, kernel den-
sity analysis, and standard deviation ellipse method in ARCGIS software. The results show that: 1)
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There are a total of 92 inefficient residential land blocks in the study area, with an area of 324.45
hm?, accounting for 17.66% of the total residential land area in the research area. 2) Overall, the
inefficient residential land in the research area presents a clustered distribution, forming a spatial
pattern of overall agglomeration, multi-center development, and block dispersion; 3) From the
perspective of different levels of inefficient residential land types, it mainly exhibits spatial charac-
teristics of “single core distribution”, “dual-core distribution”, and “multi-core distribution”.
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Figure 1. Evaluation unit delineation
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Table 1. Index system and weight determination for identifying inefficient residential land
= 1. R EERMIRAEAR A RFINERE

B Fabn BWE  EMfm
iy et iz
1 2 3 4 5
HEREEIC) >25° 15°~25°  6°~15° 3~6° <3° 0.10 i
FfE/(m) >110 85~110  70~85 55~70 <55 0.08 i
e B <0.5 05~1.0 10~15 15~2.0 >2.0 0.25 1E
T % >40 30~40 20~30 10~20 <10 0.36 iE
HEILE e A2 IR MR 0.21 iE
T S I 5 km >0.7 05~0.7 03~05 0.1~0.3 <0.1 0.13 1
Bt ORBE FE fkm =@E—-r —  hm—-F — L@ -F 020 i
I AR B 28 /km >1.2 0.8~12 05~08 0.2~05 <0.2 0.15 i
T VR 35 ¥ it £ P fkm >1.5 1~15 0.6~1 0.3~0.6 <0.3 0.10 il
VSIS

= 7 it O e B km >1 0.6~1 0.3~0.6 0.15~0.3  <0.15 0.14 il
Z i B 2 2 km >1 0.6~1 0.3-0.6 0.15-0.3  <0.15 0.17 1t
FRZ MRS 7K TP Ikm >1.5 1~15 0.6~1 0.3~0.6 <0.3 0.05 1t
AT km >1.5 1~1.5 0.6~1 0.3~0.6 <0.3 0.06 i
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PEFRELTF 0 08 15 DRI, GR35 B M SRR P ™ B, 1 RN IR B ™ H, KA
FEIZREE SR AT =T R, B MESE BRI 20 KRB s e B L B gy “17 fsthik
U AR A M . B AR 5 R R AR XA Sk 4 I M 3 92 e, TR 324.55 hm?, (5 KR X &
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T i 52 9 E AR H(26 B); 134 31 (FLJE + vh ) 25 M B 52 o b FEAIR S FH (31 £); 14, 15,
41, 51 (HFE + BURIERE + BEE)RAH I AR S A (35 ), BARWIE 2 F15k 3. Horr, fr
5 TR EROR B AR b, 3% 31 B, (A T AR 9 51.75%, 5 K AR X 3 I M T AR A 9.14%;
BRI UR %, R 35 B, (R HLEIRRY 22.38%, (AT o AR LL B de b s B AR AR btk
26 B, THIFIIL 83.96 hm?, /K ZR X 83 FH b IR A 4.57%, (5 Hh i A 25.88%. A FE #F bR
Tt A A R0 AR S SO, ARSRATY TR R LA AR SR 3 Mk AT B 2 R B e

Table 2. Score level of internal external indicators

F 2. A - IR EFR

HH TR G R Ao fE X TR P R Ao fE X ]
1 HE 2.779~3.800 1.589~2.858
2 iy 3.800~4.472 2.858~3.405
3 i 4.472~5.061 3.404~4.455
4 B 5.061~5.704 4.455~6.436
5 e 5.704~6.708 6.436~8.951

Table 3. Statistical table of inefficient residential land in Dadong district, Shenyang city
3. M ARX R FER S ITR

FMBER  ARMOFERE SRS MBS R hm? HARTEALEI% ok R A Ml T AR L 471 %

11 5 11.22 0.61 3.46
13 59.38 3.23 18.30
R
8 13.36 0.73 4.12
N7 26 83.96 4,57 25.88
13 16 134.01 7.29 41.30
(R PR Hh AL 3? 15 33.93 1.85 10.45
/Nt 31 167.94 9.14 51.75
14 12 34.33 1.87 10.58
15 3 0.19 0.01 0.06
BIEARRL 41 11 24.03 1.31 7.40
51 9 14.10 0.77 4.34
N 35 72.65 3.96 22.38
&t 92 324,55 17.67 100
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Figure 2. Determination of inefficient land use
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AR TR EAAE W 5~7; W EB T XA N, Ak, MAMEECS > 0 #HEFFTX
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ANN (& 4)EAT 30T, RILEBATE R AR X S 2R F M) ANN REGER/NT 1, Bk FRIBER A
AR, ERERRL B EARSUEE A ANN B NBIRARIGL S, 05 R AR AT T 2 [ SE 3R
FREEMR sk o,  HE R AN AT FH b (00 B SRR FE e 55 (ANIN = 0.487),  H BEAIR A8 3 FH b PR S SR AR
#(ANN = 0.781), FILJFEH.: HEEE A EE & =R R R D1, B2 T X kil %,
AR T H AP F AL 8 10 B RUE R b 2 0 A fE KR X BUR . BEST P A0 X3

Table 4. Calculation results of the average nearest neighbor index for inefficient residential land

4 AT ARXIEMEE B RIETERNELER

AR AT F H 251 ANN N 2R B /m HIHEEE B /m VAT Pl
BRI 0.698 549.2 786.8452 -3.418 0.000
HREARAR 0.781 4914 629.4699 -2.336 0.001
AL 0.487 496.5 748.2909 -2.609 0.001
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RN, ARG 23 27 (W REERZ M MNRIGR % ) AR, BRI
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Figure 3. Analysis of low efficiency residential land core density in Dadong district, Shenyang city
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PRUEZEMAR A4 7 SF S H (LR 5). R RIRIX A AR SURAT BIX ) o 2, KR X R AL 58
FERLYE, ARPUGEREEE, DL, HArdEZERR AR ALE R, XS5 AT Ay AR R,

Table 5. Elliptical parameters of standard deviation for inefficient residential land

5 ARRRYEERAMIREEHESH

AR AU A FH H 2531 K Hh/m J2FHh/m Tt S DX 35 i L km?
Rk 4697.67 2104.24 12.32 31.05
BRI 5378.59 1982.85 14.63 33.49
AR AL 4300.25 2027.38 11.61 27.38
CEY-2 (1941 3886.27 2231.56 3.19 27.24
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Figure 4. Elliptical analysis of standard deviation for inefficient residential land
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