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b CAT /km? P/% P 1k
2R 1980s 2005 4 1980s 2005 4 /%
g 713.85 745.62 9.03 9.43 0.40
LT 689.28 771.34 9.02 10.10 1.08
FHm 882.19 931.19 8.03 8.48 0.45
H BT 315.92 343.39 5.86 6.37 0.51
T 499.39 509.67 8.36 8.53 0.17
FFH 140.57 146.05 6.81 7.07 0.26
HIET 424.03 476.83 9.32 10.49 1.17
Wirdi  1358.94 1 462.08 7.84 8.43 0.59
b= 4l 469.34 505.40 7.11 7.66 0.55
N 1 280.48 1288.88 13.11 13.20 0.09
e 844.19 879.93 6.03 6.28 0.25
ik 1092.21 1173.26 13.46 14.46 1.00
#HET 1209.73 1 280.42 21.78  23.05 1.27
T 826.97 824.72 9.83 9.80 -0.03
BT 304.33 325.34 1.96 2.10 0.14
TEETT 1730.35 1884.90  14.17 15.44 1.27
Wt 1110.62 1182.18 9.88 10.51 0.63
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Tab.2 Fitting formula of the natural logarithm of Patch area and perimeter for the rural resident land

I 1980s 2005 4¢

B A R ¥k FR% e R 16 5 F R
g InA=1.598 In P-9.359 0.947 60 642.560 InA=1.568 In P-9.144 0.945 58 036.330
HY InA=1.657 In P-9.782 0.955 13 865.700 InA=1638In P-9.642 0.955 14 222.090
i InA=1.582 In P-9.268 0.948  39391.230 In4=1.596 In P -9.370 0.951 41 599. 060
K InA=1.590 In P-9.344 0.951 45 160.650 InA=1.594 In P -9.365 0.955 49 498.900
o InA=1.529 In P -8.821 0.935 17 558.010 InA=1.526 In P -8.811 0.938 18 360. 230
WG InA=1.597 In P-9.392 0.948 91 487.190 InA=1.5941n P-9.367 0.947 90 424.130
He by InA=1.648 In P -9.745 0.955 101 037.600 InA=1.641 In P-9.689 0.955 102 081.800
B InA=1.538 In P -9.061 0.950 617.781 InA=1.520 In P—8.922 0.951 1 006. 651
T InA=1.624 In P-9.554 0.951 11 274.370 InA=1,6011n P-9.386 0.952 13 454.790
Fde lnA=1.617 In P -9.537 0.949 3277.536 InA=1.607 In P-9.459 0.953 4320.342
H InA=1.630In P -9.635 0.948  42800.170 InA=1.611In P -9.496 0.948 43 283.020
3 InA=1.570 In P -9.141 0.946 11 656.670 InA=1.569 In P-9.132 0.948 12 295.250
57 InA=1.658 In P~9.839 0.950 151 028.700 InA=1.642 In P-9.723 0.951 154 276.300
M InA=1.605In P -9.387 0.947 97 181.070 InA=1.5101n P-8.722 0.937 88 075.230
) InA=1.620In P -9.484 0.943 19 118.160 InA=1.5721n P-9.128 0.944 21 920.490
BM InA=1.615In P—-9.468 0.955 77 258.310 InA=1.5141n P-8.745 0.937  55061.000
T InA=1.622 In P-9.515 0.952 3 826.402 InA=1.612 1In P-9.438 0.956 5 908.975

B 6 LATY g =M BT A6, %F 1980s,2005 4R

HACHT I B R BEBR IR 5 PR R AT DL &
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Tab.3 Original value of indices of AQuSering analysis
gooo Xl X2 O O g
oo 0.250 1117 1.01%7 0.580 [J0.003
oo 0.590 0.524 0.986 0998 [0.A2
ooo 0.0 13® 1.053 —1347 (J0.083
ooo 0.090 182 1.063 —2.289 —0.078
goo 0.10 0.917 1.039 0.530 0.0l
gao 0. 140 1447 0.992 1659 —0.06
goo 1080 0.678 0.948 1707 [10.08
goo 120 0.55 0.973 1414 0.8
goo 1.270 11 1.002 0.674 —0.006
goo 1.170 0.6 0.943 1725 0.@™3
goo 1.000 0.94 0.987 048 —0.038
goo 0.6 0.4 0.99 0.7 —0.018
goo 0.260 0.628 1021 048 0.1
goo 0.450 1140 1.005 0.7 —0.014
goo 0.510 Q682 0.976 126 [0.05
goo 0.400 1136 1.015 0.022 [0.025
goo 0.550 1085 0.985 0.89 —0.m02
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Spatial — Temporal Change Characteristics and Cluster Analysis of
Rural Settlements in Shandong Province

LIU Fang', ZHANG Zeng - xiang' , ZHAO Xiao - li', HU Shun — guang'
(1. Institute of Remote Sensing Application, Chinese Academy of Sciences, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; With remote sensing and GIS technology, the spatial — temporal characteristics of rural settlements of
Shandong Province during the period of 1980s — 2005 were analyzed from the aspects of structure, morphology,
spatial scattering and change intensity. Five indices were chosen, which indicated the change value of the area
proportion, bi — directional change value, relative change rate, the change of aggregation value and the stability
change of rural settlements of every city in Shandong Province respectively. Based on these indices, 17 cities in
Shandong Province were classified into 3 classes quantitatively and objectively by using the hierarchical cluster
method. The first class includes Dezhou City and Binzhou City, which have the maximum stability change value,
the highest relative change rate, the fast dynamic change speed, the biggest aggregation change value and the
smallest structure change value. The second class includes Zaozhuang City, Tai’ an City and Heze City, which
have the minimum stability change value, the lowest relative change rate, the slowest dynamic change speed and
the biggest structure change value, and the middle — level morphological and aggregation change value. The other
12 cities belong to the third class, characterized by the middle — level rural resident land structure change value,
stability change, relative change rate and dynamic change speed, and the minimum aggregation change value.

Key words: Rural settlements; Structural characteristics; Morphologic characteristics; Spatial scattering character-

istics; Change intensity characteristics; Cluster analysis
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