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Abstract

Rural residential land is an important part of rural construction land. The change
of spatial distribution is the result of the combination of natural conditions, social and
economic conditions, national policy and other factors. It is the main research of rural
rural geography and rural land One of the contents. Changsha County is a typical hilly
area. The spatial distribution of rural residential areas is characterized by large
quantity, small scale and decentralized layout. With the advancement of the
construction of Chang-Zhu-Tan Demonstration Zone, how to improve the land
resource intensive and Saving utilization, is to achieve the coordinated development
of urban and rural socio-economic one of the important strategic issues. Therefore, it
is very important to study the dynamic change and influencing factors of rural
residential land in Changsha County, which is of great significance to promote the
optimal disposition of land resources and optimize the spatial distribution of rural
residential land.

Based on GIS spatial analysis and landscape ecology, the spatial distribution
pattern, pattern, characteristics, influencing factors, regulation and control paths of
rural residential land use in Changsha County from 1989 to 2013 were studied.
Measures and so on are systematically studied.

The average plaque area decreased from 0.400 hm2 to 0.380 hm2, and the patch
density increased from 2.525 / hm2 to 2.604 / hm2, which indicated that the rural area
of Changsha County was more than 609.691 hm2 in rural residential area in 20 years.
Residential land size, density showed an increasing trend, but the increase is not. The
spatial distribution of rural residential land has a higher dependence on lowland, river
and road, showing the distance from low elevation, river and road. The larger the
scale and the number of rural residential land is, the less is the opposite. In terms of
spatial distribution of rural residential areas, the regional scale of rural residential
land area is more obvious, the spatial distribution density is smaller but the regional
difference is larger, the shape is not regular but the regional difference is small. Based

on the analysis of the factors influencing the spatial distribution of rural settlements,
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it can be found that the three major categories of agricultural science and technology
level, regional economic development, policy system are the main factors, and on this
basis, the spatial layout optimization of rural settlements in Changsha County
Regulation and control measures,such as promoting the integration of urban and rural
construction, vigorously developing the characteristics of agriculture, promoting the
process of agricultural industrialization, the construction of small cities and towns as
the carrier, and vigorously promoting urbanization in rural areas, continue to
accelerate the advancement of rural residential areas, Rural social security welfare
development, the implementation of scientific planning of rural settlements,
strengthen the management of rural settlements,and so on,and provide reference for

the rational distribution and orderly development of rural settlements.

Key words: rural settlements; optimization countermeasures; Changsha County
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DX 1 o Bt e [ ) 28 35 2 K BAT AR R AN B, 3R T TR A ig . R OK,
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Kb BoR R e B S BB A (CAY  BEERANE (NP) . BEER%EE (PD) .
I KRBEH 340 (LPD . “FHBEHm AL (MPS)  BEERAIbRAEZE (PSSD) M °F
BBt PO ARFE 2L (MSD S AH G SR bR, BRIV B AN I AR e IR R i
A% JRRE e R 22, 2015) o R = BEAE B 07 I RSB R AR 2 vl X 40 B, T
FOARN i B U B A JR T T B . TR S IR K AR R R . AR AR AL b, R AL 4
S0 ST B O DG I SR BEORE, e R v L AR e IR A T AR 1) 5 R 5

3.1 KB 1989—2013 ERFNERSHT K
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ARt QUK (=g P Ei1R7 /NS WL S G T

(1) R BEHLSR B (LPT) 2 45 50U H B Rk BEH A 1A 500 il B EL i, H
{EYE BIAEO<LPI< 1002 [0], — Btith, S R BEH SR B ROk, LW Ho R BEH A AR
i B F T AR A A K. A SR

LPI = 2m 5100
A

:Etl:'j’ amaxj‘:’;‘?’\‘;@st‘j%j{ﬁfﬁ%ﬁ*ﬂa Aﬂg%%;‘?’\‘xﬂg‘%&%ﬁ%ﬁfﬁ%zé\ﬁ*ﬂa Tﬁo
(2) “FRTESREA (MPS) 2 45 SO0 b e A7 D B (1) 6 1t AR 5 3 e i 250 1 B
fHo HHAL N

MPS :ﬁ
N

A, NOHERSMERESANE, N
(3) PEHREE (PD) W 5000 B A THI AR P 1) E — 28 550 0 2 35 (19 B Bl 43 A1 2% 4R
FERE, — M RO, Ul BB 2 8] (¥ BE BN, A3 AR T O A B, 2 AT .
Hut Al
PD =4

(4) BEHIIARAREZE (PSSD) S WA A iy B sl AR L5 o1 By AR 2 1] 56 AR I 48
bR, BOZARARBOS,  WARK Ja RS AR B HR A B B B B RS 22 1) ) 2 e

RO, HREE B AR F0. T AN

PSSD = \/ié{a [ J—lN/ *1000000

(5) ~FEIPEHIARIEE (MST) I KRR A i B A 3 BE B 52 2 R T 5 15 (1)
AN E RN, RN, R RO, %&%ﬂﬁ%%ﬁﬁﬂ%%hﬁ
Ao FUBANREIN , - [7) N BB 1) 320 5 it 7 S ol oK, — Rz R An i E 2 K 1
CN/NSWAE

f:”ﬁﬁﬁ
[
i=l &

MST ==L
N

P E 7 X3 K
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32 RKIVEKRFNER iS5 T UL

321 REERESEZEEEEMEE, SEBEREEMK
12l FRAGSTATS S5t 0 A% Ja 79 B FA 6 K b B AN I B 10 R e B i AH O Fi
BAAT b ®E (R 3.1 .
F3.1 KIPE 19892013 EFRMERAS=MEHTHIER

S WHCATE TRMHEE  REE BB AR
’ S B YA K

iR (hm?) (hm?) (A /hm?) A (%)

1989 16513.582 0.400 2.525 1.740 8.232

2013 17123.273 0.380 2.604 1.680 8.536

7 A 609.691 -0.02 0.079 -0.06 0.304

20 AR, KPEARMNERSBEEIE AN T 609.691 hm?, BT & 50
TR [ LB 38 0 T 0.304%, BELRZXRESE I T 0.079 4~/ hm?2, 5 K BE He 45 5000y 2>
T 0.060 4 T HERG AR Kb R Fa ORI 28 ) 20 A A, AT ARCGIS #f42
BOCACKS Jo B R LA 23 A vh oty ds A %86 R 2 b BN T RS R 0 20 A1 8 14
(B 3.2, Bk BUREL, Kb BARN e RS A R R E KBS, m
JE AT nER B E GEE =, 2015) .

N N
HBEAL (k) A 5‘% M A
[Jo-s 0
[Js-15 [ 1s-15
I i5-25 B 1525
[ 25-35 L I 253
M 3560 T ) -35-jso

J ARk

B 32 KPE 1989— 2013 FRNERESHHEETIIEFR
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322 RABRSHBKMIERMIFMERE, AR #HRER Xayiig o
SRE
h o AT PR AN B AR A T R A B B AN ) 55 28 B X1 20 A B AR Ak, T R
DX\ e B DXL DX I o0 A fE 2 i) A AR B /N T 60my 60—400m. K T 400m.
2 F ArcGIS B4 F K vb BL it 35 58 21 1 5 JLAT BB IEAT G e, K 1989 4 F1
2013 AEAR M R 5 HBEAT B0, 2 3G P A I AN [R) 4 i B L AR A e IR
MG DL CEE 22, 2015) , R A Ja B A B P £ 5 i FR B i 44 = FE 1 A8
AR E (B 3.3) o WTLEH, Kb LA JE R A M 2 0 A )= 1 ) 1K
AT R P B DX I B DX AR 1989 4F AR A Ja B il (1) B B i AR L B R B & 40 il oA 96.56%
H195.36%, 1 2013 EWILF] T 95.51%H1 93.38%. A 4h, A [F] 35 2 70 X A b Jt
B A8 ) 40 SR AE W B, PR X M e I R, RIS, AR ARSI
A AER, RS R A AR, BT RO, 2013 AR RSO 0.223
AN/hm2, BEHPCES AR 0.482hm?; Ty Ll DX I Bl T M AR R, AT AR, RAT
RN BV A AR R, BEBRFE R 0.144 AS/hm?, BT A XA N, AR
4 0.272hm?.

3000000 - 30000

2500000 - - 25000
B B
th Ees

2000000 A - 20000 5
H i
v =1
{hm?) 1500000 - - 15000 ()

10000 00 - 10000

S000.00 A - 5000

0.00 : ; 0
0-G0 &0-400 400-14600

—— 1980 F BT E AR —¢—2013£FB&193‘%% (3)-—2013£E5&i93;ﬁi§ —=— 1oR0FBIthEN S

E33 REERAHRMESERMERNT LS
323 RMER/ZEHFER S RERSIERE

8 SR AR e )R A R R S R (W38, 2015) . B
ARCGIS ¥ A g ot X A D g, LARKyb E B4 L Al Aokt 5% 5 208 S0
TE PBHAR S $7 J19 45 2 BOR RSz b X o0 #r . JFKs 1989 SE 1 2013 4F YR A i
P 22 ) o3 A % B s 55 JLHEAT B 0N, 459 2UAS [R) T8 % 55 0 L 2 o DX N AR A S R
A A (R 3.20 B 3.4) o ATLUE Y, ARA & IR RS 18] 20 A 29 T8 i iz
PO E AU A, ez Mk o i IE % 1000m L Py BT 25 i L, 2 R A
Joi B RO f O B AR I DI, A 1 I AR A B R R BB i AR BT L A R T
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20%Lh b FEIE R 1000—2500m [ X3, AR Ja RS A R O B AR, BB I AR
Py I T 24%. [N, M 1989 5 2013 4E 25 22 ph X A AR K Ja I R B BRI
B ARG R T DU, BEIE % 1000m LA P [ DX s R A e B o5 T AR 8 e e e, 138
AR i T W B R AR IR AE T R . S Ah, 6 AR A T S K R R PR X 4y
M, BRI BN Ja IR A28 () A3 J5) BT A 48 ) P R A R A B s, JF FLT )
AR i B R 2 T AT JR) R 58 ) b5 38 B R AW A, 3 BH R I R TR RN AR R TR R T
AT R AT R ) SR RRAE
£32 KD EETTHEZARAMNER AEEER%T

PEYe R AR (hm2)  BEPRANE (D) BEERT T SRR (%)

g (m)
1989 2013 1989 2013 1989 2013
<1000 3162.01 3541.09 8010 8433 19.1 19.45
1000—2500 3616.49 4237.31 9869 10537 21.85 23.27
2500—4000 2870.51 3054.67 7200 7684 17.34 16.78
4000—5500 1929.38 2086.88 5204 5927 11.65 11.46
—— 1959
L ——13E
__ 2000.00
L; 1500.00 -
|
¥ 1000.00 -
Chm?2
500,00 -
0.00 . : . 1
=21000 1000—2500  2500—4000  4000—5500 EEE(m)

34 GAIRENRAKNER St Wi ThEas
33 KiIMEXKFER SN 5 F4F14E

HI 3.3 A, Kb EARK i B It S 1) A5 J= (R DR AR 2
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Ky BN Jim R i T AR A R i DR 3R 0P

RIZWBERDVEZSERNERABARUIEAST

BE B s \ B B o FEBE s PR

msy OO e BAE gy e topm

hm? A hm2) RIEH hm? b I
Hiiaie 367.22 937 2.55 3.22 0.39 0.59 1.32
AL 1 410.71 706 1.72 1.75 0.58 0.77 1.45
A 657.41 742 1.13 5.76 0.89 2.35 1.51
YT 4 410.24 793 1.93 1.75 0.52 0.79 1.45
B frel 494.45 1387 2.81 1.27 0.36 0.61 1.37
SRV 393.51 830 2.11 3.34 0.47 0.94 1.42
B 856.05 1957 2.29 1.02 0.44 0.76 1.43
pramg: 602.26 1983 3.29 1.93 0.30 0.63 1.32
(4:3.3)
A Il B 641.91 2516 3.92 0.54 0.26 0.33 1.27
e M A 674.51 1939 2.87 1.20 0.35 0.53 1.38
H A 1084.28 2294 2.12 1.24 0.47 0.90 1.40
ol 860.13 2567 2.98 0.93 0.34 0.53 1.37
JeligE 1309.53 4279 3.27 0.87 0.31 0.46 1.36
YR 1363.02 4711 3.46 1.40 0.29 0.48 1.35
WAL 1925.98 3993 2.07 0.97 0.48 0.85 1.41
L 1609.46 4062 2.52 1.22 0.40 0.81 1.35
Bkt 2 1953.37 3377 1.73 1.06 0.58 1.00 1.48
TE s 418.64 1679 4.01 1.56 0.25 0.39 1.24
HY 2 396.20 1269 3.20 0.84 0.31 0.39 1.35
T2 694.40 2493 3.59 1.75 0.28 0.57 1.23
o 17123.27 44514 2.60 1.68 0.38 0.73 1.37

CL) AR Ji B P SR it dul 22 S 5 O 1

MRI I AE Y, K B3R IARR i ] B B H R 445144, HURER
KB B35 Bl 3 2% 2 B0 BEH A 22 5 O W1, RS i 2 (1 2 P A 4711
B, ED AR RUE AT 7064, A ZEIL TG . T2 2 BUNOR A Ja RO BB B R 2=
PR, L, # 2B MRS Rt A AR R ZE 57 . BE S S IR BB 1 B
K, SRV EAMNERASBHAMI1.41%, F s st e mBs b, 08
2.15%0 KB AGANT i IS A1 34 BE S i AR 3 52 O 0 /DS (K4 4E A4 0.38hm?,
FlAE . M. WX AVEL FREL e T, B 2. MR
B B EMF RS BRI K, I HACR T B i r i, HIAb 2 5
P B B 1 23 1 B U A 3 4 B P 3, Herh O S T B B B i B D 0.25
hm?, 3z A% 3 A 0 i S [ P B2 B BT A (1 3R B 80 1 D X (P 2 B . 4
DBy d KPEERFE RN 1.68, e KBEHIR B KW B =8, /MR 38576,
/N AR IR B AR 0.54
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(2) AN Ji B A075 ) 43 A1 5% BE A /N LI 3k 2 e e K

HR3.3 KL, KDL 20139 &AM i IR A3 % FE 52,60 /hm?, X IR A &
PR R 20 [R] 20 A1 3% B AR g /N, B Bt 7 H AR Sy AR o e 3 ) R AR S RS R [A) 43 AT
RRAE, SO RibEEe. PR OB, MRIGEE. SMrE. SJFE. JbbEE. E. JFE
S, HY S, TS RN R SR T AL PR, MR 528,
BT R B By 2 AT Ji B A B e 25 5 3 8 e I 1 4 B P39 KF, B2 B I K1
FE 2 ZE/DNE BTG, RN TR AR 6 5F 0% R Hh sl 4 5 e ik B 2 .

(3D AT i B AU HT 1 3R BT AR AN IS R DU AE 1 33 53 e AN W 4l

PS4 B BB AR Fi A0 S R R BB B () B R RR I — A E B e AR, —
DUR, W AL BE PR AR S HOB S, )2 B AROR R IR B BRI R 5 2 HLAS R,
PEP I 3 S il A BE AR, AH S, TR B RN T B A B BB R i I HR,
BEHR 30 T R N . Ky BRI BEE R BN 1. 37, BT 2B B
Befa B L T HaE 1. 4 B A5 2 B0 7 39 B B35 B0 25 A8 K, 7 3 B B Ik 18 Bl K
2B 51, BAMETE 2 H1. 23, X0 4 X AR E R 5B IR A
KB, TERB A e, H b3 B K.
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F4E KOPERMERAAMTAHERER

A5 B Y, YD B 1989-2013 4 A A i RS M AR Ak 1R B A AR A 1 T R
&R R R A AR I B AT T RO A ARG AT, X R B A AR
Pk, WA SRR RS e 8 QR B R O, i,
B KO MAEAE) Mtk Pr & (N @RBF R, BURTRE . A XA 4
Ly BRBED ) FLGEFHMER OBIKE, 2015) , & 52m PR 50 A Ja )]
s AR AR FIRERE « ROR B A AR, i AR i R IR A2 A0 303 5 s Ry 2 25
R (B RN RS

41 KPBRKNERSAMTHEmMEZEESH

4.1.1 BRINEEHY

H AR FRBE 55 A A2 AT B A 1k 2 TR ) I 2R, AR 5 R e R RO
KA. FEAARESESKEERE (B, 2011; 28, 2009) . Kb HEERE
VLM b (L RAR R, E AR BE 45 A0 X AR A i B o 1A A Jmy 5 ¥ A ) 5 ) 32 2256
BAE LR UAN T s OB - A& sg e o Kb B4 T KA B b &8, fE
R E I R E R, BRI Ab g, db. R M=
Wy PERAGE, AT TS ARV CBRE o ELBVO A B g o db LR
T A, Wk e 659 K. MR ARG T 5 MR AL, RIRiHL, P )5, 1l
i BB S IKTHT o L 5P DRk DX 8 1 32 SR SRR, Ry R TR 51.34%,
PR R iy K 2 b R AR B 23.42% . 12.17%. 8.35%.
4.27%, RHEKWEETRESRRME T AR KA. 5% 03 2 B 52w R4 5 ROA
Joi BRI 2 TR AT JR) A SR AR o BRI P R DX TP, R S, B
TA ARG, DA Fa B A MR A O L B R Ay, T R L XD 52 S
A PRt B 45 AE I s i, ROR e IR R0 TR SR AR AR AR, AR i B A ) A =y S R
RN BoAn SR 20 i T . @K SCA ARSI o 7K SO AT Fa B s i) 58 i) = 22
BT A P Al K B e A SR E M, Rk, AT o B 050 2% ) 43 A A7 78 BH 2 19
W AR A VERAE, AK R FEE K, AN RS S HB R K. Kb
L35 N S TOIVL S Y H B LK B AN R A, T R ORI YH B ) 1 AR 4y
A4 1913.6km? F1 83.6 km?, (3 380 1l AR ) EL A9 43 ) 4 95.8% 1 4.2% . — 4]
BN 116.6 km, BT 4 4%, RIRMHM . B0 REH. S, RNER
MASKRR AR R LI ET), R AR % S g m .
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NI B 2A 1S

412 HEZFHERE
4.12.1 ANORZE

ANHRFERERANLHSETF R E TR EERNFZZ —, R RNE RS H
A A% R AR B AW g R 3R 2 — (TR, 20090 o RAS N EE R K
& G5 R 25 T7 T I AR A S o g R AR BROGHAT B o A2 38 R 2 3 il 2% 10t 55 7 THI I
KA . 2002-20134F, Kb B340 2 HH 20024 111 30.03 % 59 0 212013 4F 1)
54.40%, BbESEA K ARSE S, &M AN BB E S IKREE R D&, #
51. 37 )7/ 2137355 N, RIS, AR N O 5K 2 45 84 JT 4 1o /N B A i A, B A
FRERCE G, R 2 AR BT BG o BE ) JE AT ) R, RN s BOBT @ S AR
it SRR TG I, AT AE B AR R U RS ) 19 0 A o TR T

F 4120022003 ERKPERFAORET K

BANECTN) VYA PNERG PN
2002 73.42 51.37
2003 73.47 53.49
2004 73.75 51.60
2005 74.52 48.97
2006 75.05 45.18
2007 76.49 42.44
2008 77.99 41.65
2009 78.20 40.51
2010 79.30 32.88
2011 80.39 38.67
2012 81.34 38.70
2013 81.90 37.35

4122 BFHAZE

Ak, KEST P g mss, EOAR AR H R E, G
TR A b, AR B AR LD AR AT IE <KD B KUK BB
X7, IF BAE B DK, — ELAAEIT 30 IUAURNME 1 BB A A . AE il 4
Bl Rl )s, IR a5 KBRS ol, 2Bk T “ 0. A
= P L KRR X . BRI Ma SRR A R,
7 R AT 3 W R A A AR 22 BRI, s BA sy B B B I R0 i X
CO T e A JTIRAE g g SR, $57 03T DA [ X T A e AR L R
PR IR R Tl iy 2 5 B s 1 #8 Tly BACAR L 7y 7 DX, 55 0907 DA ) X3 T 22 J
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AR AN 7 b FE b PR 7R Y0 X, EE UK A . =l 2 DALY S207 4k
T RIE ALV 2. G1074 — 4% 01 % 4> B 30 p b 13l g O 3= S5 R 304k, i —4%
RO & S AR IR ER G 7Yty oS3 Ak, N K ) 8 B A0 DO 1A W Wk R
DL b, ORI A 3k T BLAE AR B B e o KB R B R R R R e [ X )
TR A DA B Y, ST 104 HAT MR i IRAC Mk b, K HEE
AN 2 B IR 2 8GR R, IR AR IRAR B AT IS AT A IRAC AR
bel o H AT vD B B AR AL A i AR T B AR bR v
A= . IARARIE . SRRR LG AELAL DR N251K . 545 254, 62
F. 11002 K. BT RS BN . F2E. TEF SR KN IR IF
RN IR AN F Tk, H = R IR - J5 7 BP Y S2074k . 38 % K1 b 4
4. GIOT&L AR IEH . KA R TFH PR KR, A RKAEGKFRAS T
LN

2013 K v HOR AT N 4l NIEF 72078670, A& B A% 2 32 H1 12420
JG, AN R RN AE B T BUUIE B T 70.60m2, R LLE H, AR 45 P K X
T AN J B R b G SR BT AT B 4% A1 10 250 A ORI R E L, e ) 2 AR 4
G RIS M DA J B i FH b e s

F* 4219962013 FRKDVERHHIEFARIFER
VNN LN QNS SN %) B I N5 S Wl [ N e S v e

(o) RN, 2o AL (28D

1996 2684.00 46.91 23.52 9.91

1997 2991.70 49.81 25.78 11.18
1998 3038.88 53.43 26.28 13.15
1999 3172.00 57.17 26.86 14.81
2000 3267.78 62.63 27.35 16.42
2001 3485.19 65.20 28.78 18.30
2002 3830.00 68.55 30.11 20.40
2003 4110.32 70.12 31.73 22.75
2004 4592.68 72.47 39.65 28.94
2005 5184.00 76.50 42.81 47.74
2006 5986.35 87.30 46.34 54.95
2007 7001.03 91.49 53.35 64.66
2008 8442.00 99.81 58.77 79.00
2009 9999.00 105.23 63.34 105.72
2010 11947.00 118.71 67.93 140.28
2011 13546.00 128.20 84.90 184.10
2012 17070.00 138.00 92.90 219.55
2013 20786.00 143.50 102.10 258.00
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4.1.2.3 RFEWEHLS T L

EAEg, KW BRIk e sk, RMIACH . A DA RA kB E
AL, = U R R, 55 1R VD B B R AT AR [ Sl sl AR AR IR
RACARR N 2 R IR R . A B DLV L, RSB A B30I &
J&, JF A B S SR BN X B R e, I R R R R BRI, I 0 AL
S ANENAT B ANIE = /N A <0 = g SR S RS 8 SN N DA LN A U L N2
NEEBE, EA N KI TR RIS O s Bk 2 R Y
BERAR, AR UL AR S T L B AR T TR R A 5 107 [ GE
FEEREE, KO RERFE RSN SIS A Ay R, £
K Lo m O, T B R R VD S B A Sk, M S
PIAN RO Kb BB B8R Br 83, VLB B0 Py S g ik vy
RNV 0 5 Ji s A A T T 2K 08 00 B T 4 S 0 TR AR . Bl B K AR R
AR, AREE T X B R, BN TR IO, AR B DR A e RO G
£E 55 (0 5 SR, AR i B e Y BRI S it J32 b 3 70 57 2R A0E 1

413 RBXAAZE

AT DAL Z5 AR e R g T AR i B 2 AU A R (A% = 5 5 R R 2
Lk, KB MKk, AL ZFRERT, ARNERAMERES
KB R T A ZAE WA BT AR R ad Kb B, BJa it AN BT .
WL rg A i BB, e Kyb B alya [l N o f 85, s Z&E AR BEW] . 5
TRk (B WKW EBA IR L, RN s s e AT R e,
Sb A IE B A AT A BN I SR B B ALY, 5 P B A S I AT HEAL
AR, FNBA EREERE S R BNA R mE AR, 107
[, A TE 18194 DT 4 L i mg A, 319 [ 2 R 7 4 B AR DU o 4= B Sl 17 B
A2 BEMM S (BUKJED , MR A, 4080 1 2 B 2 0] DUA 2T
N2 P, AWM. RN iZE 2 ERERKPAFEARIT KX, &
A2 B DNV bl i B A 3, WS ORHE R AR B BT R, OB BB A B R A R A0 A%
P AT A3 sl K0 B AR St B Rl v 20 A R e, AR T B R R A
Ko ATE R, AR Jar R 10 35 B S RSt ARG 80K, i AR S5 3 i % 2038 %
(B, RN AR . ok RSB BE 2 )

4.1.4 BEFHERZE

I 5 R DX 3l 49 W80 SR T 2 o AR o R e 2 T A ) 30 A 1 R B S Wi [N 32, R R
i ORI A A« RS 5 D RESAR S HLAT Ty L . Hoh R A+
Mo R E < AR RS S 7 b s R R IR R R AT X ) ) RO AR B R

27



Kb B Ja B AR A RS R 3T 5

)23 () A Jay 5 R e WK o HT . Bl B 5t 2 32 SOB AR AR 22 e il s 11 5 it
AR b v T A R K r S DX T SO B A e s R b 1 A v RS R R
ZHG IR AEES SEHt,  AITT A ARA J I R S5 M 5 Th BE A AR T AN TRE )
KA

42 KIPERMERSAMTUEMEZNEE SN

T HERRAE AR K VD B R IR S A AE %) % 52 DR 2 0 A 0 R S BR B
RORAE, RBFFUCRICE RS i 738, WK RN T B A3 A28 40 1 52 ) DR 3R
AT BN, BTN, RNER G T2 24 S 25 7 1 52
W, DRIk, AEMEAT R BN, AW EEE EAL S ST R R,
A% 1S H AR A
4.2.1 BiERIESIERATIEEN

AW FT T K B 2R Kb B 2002—2013 EE AT 544 KBS
At KW ELE LR LA AR, KD BRI FESEEImR. RENE
R AR Y fEN RS, MREREERELT 10 Mol RSN
(XD WK (X2) v ERAEE (X3) Tl & E (X4) . &k
Mgl S0 (X5) « bW mEE LA (X6 Pl (X7) « Wi
BrEE (X8) v RERABELRA (X9 . RIHM LSS (X10)

F* 4.32002-2013 FRIVEZFHSEFIERRERHE

& L 2 i el
KM S FA T Tk ARSI CRE e RER
N TR It e B 3
AL A PR e e ST
O o oy T EEE BRI @ 50
’ (ft) (%) (7)) T 1)

2002 51.37 30.03 106.63 173.60 30.11 20.4 57840.00 48.52 3830 68.55
2003 53.49 27.19 125.42 174.63 31.73 22.75 57690.00 50.63 4110.32 70.12
2004 51.6 30.03 149.49 209.35 39.65 28.94 57400.00 58.54 4592.68 72.47
2005 48.97 34.29 190.57 34340 4281 47.74 57560.00 60.94 5184 76.5

2006 45.18 39.80 2230.02 390.23 46.34 5495 57590.00 63.06 5986.35 87.3

2007 42.44 4452 285.67 401.24 53.35 64.66 57600.00 59.46 7001.03 91.49
2008 41.65 46.60 369.60 420.23 58.77 79 57540.00 55.91 8442 99.81
2009 40.51 48.20 514.87 450.13 63.34 105.72 58750.00 57.58 9999 105.23
2010 32.88 58.54 630.11 460.13 67.93 140.28 71023.00 56.46 11947 118.71
2011 38.67 51.90 789.90 489.87 84.90 184.1 84700.00 56.98 13546 128.2
2012 38.7 52.42 880.10 557.34 9290 219.55 137350.00 57.00 17070 138

2013  37.35 54.40 976.00 696.00 102.10 258 87000.00 57.00 20786 143.5
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422 KILERFERSAMTHIRFGIEAZHER S S
12 F SPSS18.04¢ v 43 A1 B A4 %5 104N A8 | AT F2 e 4 40 A1, 48 HUR AR AR K T 19
RN AL (R4.4) , T LURILEE VRIS 2 32 1 4 (A5 AE AR 20 9 I8 31 T 7.258
F1.421, RBTTIRFIE S T 86.792%, M FACK T 1 1H 104 F5 45 [1186.792% 1) {5
B T BUR SRt K v BAROR TR s 2 ) A% e 15 AR 1 5 ) DR 2R AT RS
FTa44 RHFEDEEK

P14 5 AR {E & HUHI K 5 Ik A Jig % Je 1) 5 Ak AR

1 7.285 72.585 72.585 7.285 72.585 72.585 6.782 67.815 67.815
2 1.421 14.208 86.792 1.421 14.208 86.792 1.898 18.977 86.792
3 0.655 6.551 93.343
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