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#1 FEASETRNERASKITR
Tab. 1 Distribution of rural settlements at different elevations

>3500 0.00 0.00% 0.00 0.00 0.00
3250-3500 0.00 0.00% 0.00 0.00 0.00
3000-3250 0.00 0.00% 0.00 0.00 0.00
2750-3000 62.17 0.63% 0.99 0.04 9.13 63
2500-2750 450.30 4.53% 1.08 0.03 35.70 418
2250-2500 2354.82 23.71% 0.66 0.03 26.91 3586
2000-2250 3018.16 30.39% 0.71 0.04 59.70 4254
1750-2000 2834.32 28.54% 1.69 0.03 58.70 1677
1500-1750 978.04 9.85% 2.64 0.04 50.02 371

<1500 233.28 2.35% 1.88 0.04 75.33 124
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Tab. 2 Distribution of rural settlements at different slopes and aspects

e AL SR (hm?) XA (hm?) idn| ¥ B (hm?) SEETE R (hm?)
<2° 183 27.94 0.15 b7 3957 7047.26 1.78
2°-6° 1283 1211.48 0.94 Rel))2 1566 880.48 0.56
6°- 15° 4056 3186.05 0.79 R 1524 762.55 0.50
15°- 25° 3937 3553.80 0.90 R 762 315.26 0.41
>25° 1034 1951.82 1.89 Y 580 223.37 0.39
— — — — [iEpa 705 295.94 0.42
— — — [lip’i3 1179 370.37 0.31

— — — [ )7 220 35.85 0.16
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Tab. 3 Distribution of rural settlements at different roads and river buffer distance

BEgGEE ERATER A BERLE Mg EEl ERATER S SRR

(km) (hm?) 141 (%) T (km) (hm?) #1(%) T
<0.5 3040.48 30.62% 3393 <1.0 5368.54 54.06% 4105
0.5-1.0 2472.88 24.90% 2046 1.0-2.5 2409.06 24.26% 2465
1.0-15 1523.97 15.35% 1468 2.5-4.0 584.74 5.89% 799
1.5-2 1048.33 10.56% 1127 >4.0 1568.76 15.80% 3124
2-2.5 877.47 8.84% 1036 — — — —
>2.5 967.96 9.75% 1423 — — — —
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Tab. 4 Evaluation indexes and their weights for comprehensive influence of rural settlements land
HAr)Z TN a2 Delphi & TR SRAAGE
Were 0.11 0.1470 0.1248
Wer 0.12 0.1435 0.1294
HRAAF e
W 0.11 0.1463 0.1245
AR o R ZR B ) BRIl 25 0.15 0.1464 0.1486
LR AL 0.16 0.1233 0.1453
GRS S L A L 0.18 0.1468 0.1667

TE 3 A T 0.17 0.1467 0.1607
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Tab. 5 Statistics of various types of rural settlements

Pl R T AR B T R A T R

AR " " ”

AL (hm?) MY T (hm?) AL T (hm?) AL
IO 689.46 89 79.99 193 17.63 166
FETLEH 375.93 48 132.39 125 20.32 121
H 204.44 63 211.91 418 65.96 309
fey=3 el 202.65 66 90.49 183 36.51 169
pig 7 45.70 13 225.46 196 143.08 525
7 57.89 18 137.19 91 65.66 240
IR 471.59 80 158.36 161 21.44 149
E==lit 383.02 51 37.20 67 26.62 109
#I%S 645.38 98 97.55 169 21.88 116
RS 115.46 54 136.58 346 65.76 414
B % 314.18 63 147.25 156 46.86 268
FH 220.87 25 23.23 65 8.53 66
HKHES 461.60 84 165.29 296 62.23 289
v 103.77 29 218.25 192 57.04 224
FES 54,63 28 140.82 401 54.44 285
ERER 631.71 59 54.04 125 15.14 109
INEE S 610.55 84 82.63 175 17.29 122
WES 358.01 108 181.05 309 53.06 319
7S 112.10 37 191.59 178 77.41 249
i) S 23.67 10 196.27 237 264.64 1054
it 6082.60 1107 2707.55 4083 1140.95 5303
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P53 AN Jo R R B T 2R B8 0 o R A5
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Tab. 6 The appraisal value for “residential field and power” of different rural settlements

@ﬁf BRAERA )\;fﬁfm N %gf Hgen P Rk (K
i S Y e A T om) $ff Sl
V29 C JY010 4 2.26 6 5.3 8.66 1941 0.0187 27 0.0371 16
V29 C JY023 10 2.26 7 55 8.52 1929 0.0282 22 0.0372 15
V29 C JY024 10 2.26 7 5.22 8.66 1952 0.0282 23 0.0369 17
V29 C SJB010 3 16.13 6 6.3 7.41 1948 0.0306 12 0.0373 13
V29 C SJB015 3 16.13 6 6.42 8.09 1985 0.0306 13 0.0388

V29 B SJB017 5 16.13 6 5.94 8.64 2031 0.0331 11 0.039

V29 C SJB018 3 16.13 6 6.24 7.95 1997 0.0306 14 0.0383

V29 C SJB019 3 16.13 6 6.25 8.1 2007 0.0306 15 0.0386

V29 C SJB020 3 16.13 6 6.09 7.58 2020 0.0306 16 0.0376 12
V29 C SJB022 3 16.13 6 5.93 8.64 2047 0.0306 17 0.039

V29 C SJB026 7 16.13 6 6.41 8.09 1979 0.0356 9 0.0388

V29 C SJB030 9 16.13 6 6.2 8.29 2014 0.0381 6 0.0389

V29 A SJB033 40 16.13 9 6.08 8.29 2042 0.0502 4 0.0388

V29 B SJB034 20 16.13 6 5.23 7.81 1938 0.0519 3 0.0355 22
V29 B SJB035 22 16.13 8 5.04 7.86 2004 0.0583 2 0.0356 21
V50 C SJB004 2 16.13 6 4.88 6.74 1982 0.0293 21 0.0334 26
V50 B SJB0O07 3 16.13 6 5.95 8.07 2025 0.0306 18 0.0381 10
V50 B SJB014 3 16.13 6 5.26 7.36 1998 0.0306 19 0.0353 25
V50 C SJB016 3 16.13 6 4.86 6.74 1981 0.0306 20 0.0333 27
V50 C SJB025 6 16.13 6 6.07 7.79 2046 0.0343 10 0.038 11
V50 B SJB029 9 16.13 6 5.7 7.65 1996 0.0381 7 0.0367 18
V50 B SJB032 12 16.13 6 5.89 7.58 2045 0.0419 5 0.0373 14
V50 A SJB038 85 16.13 9 6.01 8.31 1955 0.1395 1 0.0381 9
V50 C YJHO01 3 5.94 6 5.45 6.96 2038 0.0209 25 0.0353 24
V50 C YJH008 2 5.94 6 5.52 7.17 2058 0.0197 26 0.0359 20
V50 C YJHO019 4 5.94 6 5.54 6.96 2034 0.0222 24 0.0354 23
V50 B YJH033 14 5.94 7 5.57 7.17 2056 0.0367 8 0.036 19

VR R AT ABC A IR UL R T R RR RS RIZ LR R, A FEOR 9 A S B U Bk
S RS TR, R R RS RS TR AR, BPWAEBOR, 7R 0 BRI R #E /N
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1171 905.26 hm?*. SEHUA - EL B i 7 /K 3% £ AR 0 )11 B S8 BRAG Je 0 sk 25 o0 b (&
3). TEMALZ REKEES S ﬁfmA?EEEM,L%ﬁﬁamﬁﬁﬁﬁﬁmﬁummﬂ
Voronoi [E N i 0 i S, e 2S 0 B 2 S5 1 /K FE £ 1Y B A 8 Fh 4.20 4 /km? [EAIR
] 2.48 M km?, F-X8 JE RS EEE#J B 1.03 hm?38 ] 1.59 hm?, i B A/ NEELAS: 3]
— R O

5 énlb

(1) ASCRF AL Voronoi D HR s e R A B 52 Y FE RS 725 (0] 403, SR b
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Fig.2 The appraisal map showing “residential
field and power” of different villages
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Fig. 3 The space reconstruction of rural settlements in Qingshuiyi township of Yuzhong county
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The rural residential space reconstruction in Loess Hilly Regions:
A case study of Yuzhong county in Lanzhou

XIE Zuolun', ZHAO Ruifeng', JIANG Penghui*®, LIU Haimeng', ZHU Wen*
(1. Geography and Environmental College of Northwest Normal University, Lanzhou 730070, China; 2. School of
Geographic and Oceanographic Sciences, Nanjing University, Nanjing 210023, China; 3. Jiangsu Provincial Key Laboratory
of Geographic Information Science and Technology, Nanjing 210023, China)

Abstract: Rural residential space reconstruction is one of the important measurements and
techniques to restructure the rural land use so that it is also significant to arable lands
protection. The method of rural residential space reconstruction in Loess Hilly Regions is
significantly different from that in other regions of China. This paper aimed at finding out the
appropriate method for rural residential space reconstruction in Loess Hilly Regions, in which
Yuzhong county was taken as the study area. Firstly, the spatial distribution of rural
residential lands in Yuzhong county was described with GIS spatial analysis tools. Then the
space partitioning capabilities of weighted Voronoi diagram and the rural “residential field
and power” were used to implement the space reconstruction of rural settlement in Yuzhong
county. The settlement was divided into three types: central settlement, retention type
residential settlement and scattered settlement depends on the rural settlement influence. The
weighted Voronoi diagram was used to draw the influence scope of central settlement. The
diagram was also used to describe the relocation of scattered settlements. Then the relative
value of rural “residential field and power” was calculated. Those scattered settlements,
where the “residential field and power” was higher than the corresponding central
settlement, were classified as class Il retention- type settlements. The result shows that
Yuzhong county has 1077 central settlements. The settlement occupies 6082.6 hectares of the
lands, which accounts for 61.25% of the county lands for residential area. There are 4083l
retention-type settlements, a total of 2707.55 hectares of land, accounting for 27.26% of the
rural settlement lands in the county. The area of Il retention- type settlements is 235.68
hectares. It involves 679 settlements and accounts for 2.37% of the area. There are 2854
scattered settlements, a total of 905.26 hectares of the lands, accounting for 9.12% of the
rural settlement land in the county. This research combines the weighted Voronoi diagram
space partition function with the rural “residential field and power” , making the residential
space reconstruction scheme more reasonable. The study of rural residential optimization is
the basis of rural residential land space reconstruction. Voronoi diagram space partition
function with the rural “residential field and power” , making the residential space
reconstruction scheme more reasonable. The study of rural residential optimization is the base
of rural residential land space reconstruction.

Key words: rural residential areas; space reconstruction; residential field and power;
weighted Voronoi diagram; Yuzhong county



