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Fig.1 The layout of rural residential area during

different periods in Changsha
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Table 1 Dynamic change of distributing pattern index of rural residential area in Changsha

Ay CA P NP MPS PD PLAND

. LPI AP D F
(4F) (hm®) (km) (€) (hm®) (Mhm?) (%)
1989 84300.44 54439.59 197867 0.425 0.167 0.001 7.098 1.546 1.679  2.877
1999 85033.30 54886.10 199723 0.426 0.168 0.003 7.169 1.549 1.679  2.862
2009 109534.88 65337.49 206289 0.531 0.174 0.004 9.235 1.676 1.672  2.258
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Table 2 Regional difference of distributing pattern index of rural residential area in Changsha

A ) CA P NP MPS PD PLAND

(4 ok (hm®) (km) “™ (hm®) (A4~/hm®) LPt (%) AP b r

1989 FHIX 537.19 22235 393 1367 0.090 0.059 0.64 2.416 1278 1.222
RiX 555.91 441.19 1569 0.354 0.212 0.036 0.66 1.260 1.488 3.064
X 1254.00 717.76 2669 0.470 0.197 0.030 1.49 1.747 1.455 2.396
BIREDS 1714.56 127170 6146 0.279 0.324 0.019 2.03 1.348 1547  3.148
FAEIX 946.37 450.40 1436 0.659 0.128 0.052 1.12 2.101 1379 2120
Kb 5L 18174.25  11999.74 41637 0.436 0.207 0.003  21.56 1.515 1.633 2.519
R 13358.01 9591.88 38879 0.344 0.285 0.009  15.85 1.393 1.638 2.725
THH 23279.03  15017.19 55062 0.421 0.188 0.001  27.61 1.543 1.638 2.742
BT 24481.11 1472739 50076 0.489 0.100 0.004  29.04 1.662 1.625 3231

1999 FEHX 538.07 223.15 394 1.366 0.090 0.059 0.63 2.411 1.279 1222
KX 527.89 434.15 1548 0.341 0.209 0.038 0.62 1216 1.495 3.205
X 1217.61 712.98 3035 0.401 0.224 0.031 1.43 1.708 1459  2.631
FHA X 1618.40 1237.55 5966 0.271 0.315 0.016 1.90 1.308 1.552 3.286
WYX 953.28 453.65 1475 0.646 0.132 0.051 1.12 2.101 1379 2133
Kb 18585.19  12364.83 43187 0.430 0.215 0.003  21.86 1.503 1.635 2.508
kL 13614.57 9670.77 38975 0.349 0.286 0.016  16.01 1.408 1.637 2677
TZH 23402.53  15029.52 54899 0.426 0.187 0.004  27.52 1.557 1.636 2711
BT 2457577 14759.50 50244 0.489 0.101 0.004  28.90 1.665 1.625 3.224

2009  FEHEIX 435.06 41932 402 1.082 0.092 0.052 0.40 1.038 1.532 1.526
KX 674.14 566.80 1571 0.429 0.212 0.040 0.62 1.189 1.521 2.528
X 1311.56 828.98 3053 0.430 0.226 0.028 1.20 1.582 1.486  2.450
BIRiEDS 2498.90 1190.56 6312 0.396 0.333 0.028 228 2.099 1456  2.189
AL 1788.37 958.54 2043 0.875 0.182 0.033 1.63 1.866 1.463 1.338
QISR 19539.11  11081.38 40804 0.479 0.203 0.023  17.84 1.763 1.605 2319
ik S 19167.17 9028.13 39013 0.491 0.286 0.016  17.50 2.123 1.566 1.902
TEH 20603.37  18298.94 57183 0.518 0.195 0.016  27.03 1.618 1.637 2187
BT 34517.20  22964.84 55908 0.617 0.112 0.010  31.51 1.503 1.657 2421

JEAHIE, 1989~1999 FE K YP T ACKH fi B AU Hbag RSV, Wedh T KB RN 38 42 55 30 ol B0K
B A Ky 732.86 hm?, (f7 3 I s & 19 2.90%, 11 HIEID T AR RIS, BT AR BT S R
1999~2009 4F 4 A Jiit [ 5 FH M 38 0 7 24 501.58  ANIAE AT it R i FH b AR S22 T A s e 4
h?, (IR R 97.10%, IX FZR UG RA E - 312 RN RS AR
KA R 2 BN 72 B Kb B & AT i B s B AR T, 20 a KA VD T BBk
FHTTREA 2120 5, B S8 Tk b S e X B oy e i AR LE IR T, AN 1989 4111) 7.098% 2



24 TR 22 A YD AR i B RSO SR A A S i 3 SR AE AT AT 207

15 21 2009 4= (1) 9.235% , BEHLE M 197 867 L1t
T 206 289 i, I BT 1 0.425 hm® 14 i1 2]
0.531 hm’, BEHL1- 2 J K 0.275 km 38 50 21 0.317
km, 5 KBEHFEEN 1 0.001 54 40131 0.004, &4 &
R AP RS 38 A LR D Kbk
o) it TR U A AT 3P L s — SR AR S IR AT
JE AT i Bk ARl L ks 1 A, S EUR K E
RN K 2 A b Ja R SUR g2
B BIG R] A= 7 A v 75 B, AR I FR T T I s Bk, 1R
T OB R AR J D A A AR T T RO K
= TR D T HEE AR B SO I A
TR A R AHEAT AR IR A v J A, A AR AN R
FRY Ko 2,20 a KK A R s R
BRI AR AL A A R A 5 R B i L ) B 5%
ERIE .
3.1.3  RKJE R A AR

HH & 1 AT AT, B e 5 52 350 19 ) e 34, 1T 40 15
55 ) 2 3o e 4, U 20 a Sk K Vb T AR T R
ZTR) TR E B S A0 /N A e, A v R AR AT R 1) A A
Hii W . Wi w0 e s A5, 31
1989 4 1999 4F- F11 2009 4K 70 1 A A it [ AU O
M ER S35 A (110°007 16" E, 28°12" 41" N (110°
02’ 36"E, 28°13' 13" N) f1(110°45' 53"E, 28°14'
06" N ([ 2), 1] LU K70 A A it IR ki FH 2 1]
3 A E O IR P 1) AR R R S B A, 1989~
2009 KD AT i D A FH R F OV S 119 B 2 A
L 6.62 km, H:H 1989~1999 4F HE Ly 5 #4 fIH 125 4y
3.71 km, 1999~2009 4= T .0 5 % 5 25 4 2.84 km.
T i) RIS R RO Ky i s A Kb B
HIa okl , WA i G st i« = s — 57
2R, I BAE B E BRI R IX BT AE X 8k, T
b K 7K VA8 v 1T ) BH TR R M A AR s
2\ 7 SR RAR T i AR AR T B L B A
() AR, 20 a ok, 3% 2 N ELTT & SR s &
W2 Ja RN KPR B 42 o, AR e R UK i
T, AT A 73 4 T 1R AR AT S IR s PR o ) 22 35
R RN i PR 2R S s X AT A%
3.1.4 AR RASTER AR

H 15 1,20 a Kifi 2 b 1 1989 4E 11 1.546
BN #2009 £F (19 1.676, 1 B BELRFEAR R 2% 7] 4]
FEEAR 30 5 T B ARk T AE RO B 1989 4
[ 1.679 F B 2] 2009 4F (] 1.672, J WK vb iy A& A
it B 55 TR T2 T FE R AN T i 7 4 L D e 2

o il
1] 10km
—

e A 2009
AT 19995

1989°

el =
i,

Tt

K2 1989~2009 4 Kb i A A Ji I m FLL e
Fig.2 The offset of center gravity of Rural Settlement
in Changsha from 1989 to 2009
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Fig.3 Distribution of rural residential in different landform areas of Changsha in 2009
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Table 3 Landscape indexes of rural residential area of regional different terrain in Changsha in 2009

CA P NP MPS

PD PLAND

I3IX LPI AP D F
(hm®) (km) S (hm*) (/Mhm*) (%)

FIRIX 31971.95 16002.38 56155 0.569 0.243 0.014 29.19 1.998 1.867 1.782

Frixi X 64970.09 31638.04 115684 0.562 0.195 0.007 59.31 2.054 1.870 2.016

X 12592.85 7245.69 34450 0.366 0.095 0.006 11.50 1.738 1.883 4433
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Landscape Pattern Changes and the Characteristic of Spatio-temporal
Differentiation of Rural Residential Area in Changsha in Recent 20 Years

TAN Xue-lan'?, ZHOU Guo-hua', ZHU Su-hui’, OU Cong’

(1. Department of Resources and Environment Science, Hunan Normal University, Changcha, Hunan 410008, China;

2.College of Resources and Environment, Hunan Agricultural University, Changsha ,Hunan 410128,China)

Abstract: In recent years, land supply and demand contradiction is increasingly outstanding in China. The
landbase of rural residential area is experiencing a reverse development trend of "population decrease but land
increase". The main reason is that rural residential area has been in a disordered development state with a cha-
otic layout for a long time in last years. So it is important to grasp the spatial pattern changes rule of rural resi-
dential area during rural residential land development planning. Based on the thematic maps of Land-use map
in 2005 and TM images of 1989,1999 and 2009,and by integrating field survey and the method of GIS statisti-
cal software,offset of center gravity model and landscape ecology, the landscape pattern of rural residential ar-
ea in Changsha from 1989 to 2009 is analyzed. In the recent 20 years,the class area(CA) of residential area in
Changsha increase constantly, and the net increase is 2.52x10*hm’. The number of patches(NP)increases from
197 867 to 206 289,the largest patch index(LPI) increase from 0.001 in 1989 to 0.004 in 2009.Furthermore,the
mean patch size (MPS) increase from 0.425 to 0.531, the patch density (PD) take on an increase trend , which
was 0.167/km’ in 1989 while 0.174/ km® in 2009.The face margin ratio(AP) increase from 1.546 to 1.676,
while fractal dimension(D) reduce from 1.679 to 1.672. The study finds that the landscape pattern of rural resi-
dential area has changed a lot from 1989 to 2009, the scale, number and acreage of the rural residential area in-
creased , the landscape distribution of rural residential area is centralized and densified , and the landscape
shape of rural residential area has obvious change with an anomalistic developing state existed. The characteris-
tics of spatio-temporal differentiation of rural residential area are obvious, the scale, number, density and acre-
age of rural residential area in plain area are better than that of hilly and mountainous area. The center of Gravi-
ty of rural residential area offset 6.62 km from west to east in Changsha from 1989 to 2009. The quantitative
analysis of landscape ecology can explain well the landscape pattern of rural residential area and provide use-

ful information for studies of the small town construction , and for land trim and land intensive use.

Key words: rural residential area; landscape pattern; dynamic change; spatio-temporal differentiation;Changsha



