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Characterigtic ssudy on village landscape patterns in Sichuan Basin hilly region based on high resolution
I KONOS remote sensing. L1 Shoucheng'? ,L1U Wenquan® , CHENG Xu', Erle C. HIis® (* Agronomy and
Biotechnical College, China Agricultural University, Beijing 100094, China;? Department of Eco-Agriculture
and Rural Development , Sichuan Agricultural University, Ya' an 625014, China,® Department of Geography
and Environmental Systems, University of Maryland, Baltimore County, Maryland 21250, USA) . -Chin. J.
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To redize the landscgpe programming of agro-ecosystem management ,landscape- stratification can provide us the
best understanding of landscgpe ecosystem at very detailed scaes. For this purpose,the village landscgpes in
densdly populated Jintang and Jianyang Countiesof Schuan Basn hilly region were mapped from high reslution
(1 m) IKONOS satdlite imagery by usng a standardized 4 level ecologica landscape classfication and mapping
system in a regionaly-representative sample of five 500 x 500 n? landscape quadrats (sample plots) . Based on
these maps,the atid patterns were analyzed by landscape indicators,which demonstrated a large variety of
landscape typesor ecotopes across the village landscgpe of this region ,with diversty indexes ranging from 1. 08 to
2.26 at different levels of the landscgpe dasdfication system. The richness indices ranged from 42.2 % to
58. 6 % ,except that for the landoover at 85 %. About 12 5 % of the ecotopes were distributed in the same way in
each landscgpe sample ,and the remaining 87. 5 % were distributed differently. The landscgpe fragmentation in-
dices varied from 2. 93 to 4. 27 across sanple plots,and from 2. 86 to 5. 63 across cdassfication levels. The popu-
lation densty and the road and hamlet areas had strong linear correlations with some landscgpe indicators ,and es
pecidly ,the corrdation coeficients of hamlet areas with fractal indexes and fragmenta dimensons were 0. 957

and 0.991 " " repectively. The differences in most landscgpe pattern indices across sanple plots and landscape
classes were satigticdly dgnificant ,indicating that crossscae magpping and classfication of village landscgpes
could provide more detailed information on landscge patterns than those from a sngle leve of cassfication.

Key words Schuan badn hilly regon, Village landscgpe, | KONOS, L andscgpe dasdfication, Landscgpe pattern.
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Table 1 Actual multiscale classifications of village landscape
Land form Land use L and cover Ecotope
Code Description Code Degcription Code Desription Code Description Code Description
AN Artificid section A Aquaculture A Annud plant & Annud crop od Deciduwousfruit tree
BP Bench terrace ¢ Construction E Bare il land e Aquaculture oe Evergreen fruit tree
FS D ! M Mixturesof av : 0s  Seded area
PFedmont Disturbed cover Annud vegetation for drying
/B Big pond F Falow P Perennid plant db Disturbed area ot Open mixed trees
PA Smal pond P Ppaddy fidd S Peded surface en  Buerareen neede oW open woody mix
RS gream R Rerfed fidd W Water area M ousehold " Rice
RV " T - - hv  Hydrophytic tg
River Forest vegetation Bamboo forest
9 _ - - - ir . . tr
Sope Irrigation system Road
RM River margin ) . . . M Mixtures of crop Wa  \water surface
S Steep dope . . . . M Mixed trees . )
U Summit . } } . b Norrindustria . .
WM Pond margin ) ) ) ) ob Open brushed ) )
01 02 03 , ri0l ri02  ri03 2.5 80
; , (01) (03) , 1% 18
: (ho) (01) 88. 80 %. 11.20% 62
(02) (03) (04)
' (BPRAGCO4) | (BPRP0E33)
EleC. Hlis (ANCEtr01) (ANCS003)
Arcgs 8. 3 (BFDPtg24) , 51. 03 %. :

, > (FSPAri03) (SSTPen03) (
2m,; , , >5m =25 FSPATi01) , 7.16 % 7.02 %
ne ,  210m >100 nt. 6. 32 %.

, GPS , ) 3.1.2
’ 3).
Arcgs 8.3 : ( )
[3.8,15 17,36] . 13.63% 6.03 %; ,
7.16 %. )
, 80 %
3
8.28%,
3.1 , 35.46 %.
311

: ( 2.

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



10 : 1833

B b L—m-»--

MWWWW

RI9.CI3

EHPPAGiO] B FSDPdbOS BPAAWaGD
| 8 FSDPASD] - S{R Aacld

B FSPARO3 ©1SERPoe))

FSRAscOM B SSDMdb0T

TRt Mk T

2 (1 m) IKONOS
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’5 1 1)
1.4782.
1.3917 1.6030 ;
3.2 1.0796 2.2613 , .
5% . , 0.6191;
) 4 ) , 1.1146.
, 54. 6925, .
, 5 42.22 85.71 , 51.01 58.61

b © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1834 16

2
Table 2 Ecotope types of village landscape in the midde o Schuan hilly basin region

Eootope Patches Area Area ratio Average Max. Min. Perimeter  Perimeter
de number  Patchratio  Max.num.  Min. num. () (% area area area (m) ratio
(% of paiches  of patches (m?) (m¥A0l) (P AOI) (%
(_1AQ)) (_/AQI)

BPRAac04 136 19.37 37 14 479 838. 40 38.42 3811.18 15 853.43 59. 02 42549.14  28.99
BPRPRoe33 83 11.82 25 6 84 716. 59 6.78 1325.31 5 005. 63 44.01 12 299.11 8.38
ANCEr01 36 5.13 12 5 18 435. 36 1.48 565. 76 1720.71 96. 43 4135.11 2.82
ANCS003 41 5.84 22 2 35 064. 24 2.81 1267.72 5367.70 143.63 5 496. 77 3.74
BFOPtg24 35 4.99 14 1 19 281. 95 1.54 552.72 1 263.06 104.18 4 206. 56 2.87
FSPAri03 17 2.42 9 0 89 444.81 7.16 9 816.04 30 067.74 303.53 6 144.35 4.19
SSTRen03 41 5.84 13 0 87 709. 30 7.02 2 265.04 12 258.94  2673.03 12 954.97 8.83
FSPAri01 15 2.14 10 0 78 908. 20 6. 32 4 453.37 12 707.08 150. 17 5 464. 02 3.72
3 RAac04 5 0.71 4 0 34 568. 57 2.7 881.59 14 889.41 1416.80 2 067.13 1.41
ANCS004 20 2.85 9 0 31 655.35 2.53 1920. 86 4352.85 557. 36 4 256.34 2.90
BPPAri01 9 1.28 6 0 27 656. 67 2.21 3075.12 5225.98 934. 86 2317.71 1.58
BPRMmc01 13 1.85 5 0 26 384.13 2.1 1663. 02 6 360. 70 721.05 2851.98 1.94
SURAa04 6 0.85 2 0 22 070.50 177 3218.36  10236.12 103. 77 2071.02 1.41
SSTRen01 8 1.14 6 0 21 141.62 1.69 2 956. 86 6 510. 41 217.14 3082.73 2.10
SSTRot03 12 171 4 0 13 556. 87 1.09 1139.40 3163.71 615. 76 2483.33 1.69
BPRAac01 14 1.99 5 0 13 548.28 1.08 847.80 6 479. 83 117.64 1832.89 1.25
9 DPRtgR4 15 2.14 8 0 12 607. 03 1.01 881.59 1275.18 565. 43 2334.84 1.59
FBFWwaDl 1 0.14 1 0 12 517.98 1.00 12 517.98 12 517.98 12517.98 482.54 0.33

*Other 195 27.78 9 0 139 871.14 11.20 1457.08 6 563. 95 11.27 29761.98  20.27

Totd 702 100. 00 - - 1249 976.97 100.00 - - - 146 792.52 100.00

* , 1% , " " The ecotopes whose area ratios are less than 1 % are combined into* other” for
padid sving.
3

Table 3 Village landsape dructure of the midde o Schuan hilly basin area under different dassifying scales

Qasdfying Type Num. of Totd pach Perimeter

xde patches Paches Min.numdf Max.numodf  Ave. areaof area Area ratio (m/ AOI) Perimeter

/ AOI raio paches paches patches (m? AOI) (% ratio

(patched (%) (patches  (pached (@ patch) (9%

AOQI) AQI) AOI)

BP 15.6 21.61 11 24 8 569. 47 133 683. 76 53. 52 8 914. 85 36. 17

Land form FS 4.6 6. 37 2 9 8 041. 10 36 989. 08 14. 81 2 287.66 9.28

SS 17.6 24.38 14 26 1991.24 35 045. 83 14.03 5 564. 28 22.57

AN 25.6 35. 46 22 28 808. 39 20 694. 70 8.28 5420.75 21.99

S 3.0 4.16 1 7 4 106. 74 12 320. 22 4.93 1081.13 4. 39

SU 1.6 2.22 0 2 2 863. 65 4 581. 83 1.83 453.79 1.84

PB 0.4 0.55 0 1 7 377.03 2 950. 81 1.18 134.78 0.55

PA 1.2 1. 66 0 3 1 298. 66 1 558. 39 0.62 129. 66 0.53

RS 0.6 0.83 0 3 1 066. 91 640. 14 0.26 274. 68 1.11

RV 0.4 0.55 0 2 1 558. 47 623. 39 0.25 77.30 0.31

SM 1.4 1.94 0 7 329. 44 461. 22 0.18 255.53 1.04

WM 0.2 0.28 0 1 1 228.55 245.71 0.10 54.51 0.22

Totd 72.2 100. 00 60 83 - - 100. 00 24 648. 92 100. 00

R 15.4 19.01 12.0 20 8 969. 38 138 128.41 55. 30 8 921.29 34.92

Land use P 4.8 5.93 2 9 8 491. 66 40 759. 97 16. 32 2481.54 9.71

T 12.0 14. 81 7 14 2 376.08 28 512.91 11. 41 4254. 72 16. 65

C 25.4 31. 36 22 27 795.12 20 196. 15 8.09 5 390. 18 21.10

D 20.4 25.19 14 28 768.12 15 669. 60 6.27 3813.92 14. 93

F 2.2 2.72 0 5 2 287.22 5 031. 89 2.01 579. 69 2.27

A 0.8 0.99 0 3 1871.19 1 496. 95 0.60 108. 46 0.42

Totd 81.0 100. 00 69 92 - - 100. 00 25 549. 79 100. 00

A 21.6 24.88 14 25 7 159. 98 154 655. 52 61.91 10 526. 99 39. 69

Land cover P 24.4 28.11 18 34 2 359.91 57 581. 92 23.05 7 702. 65 29.04

S 18.0 20.74 13 22 913.83 16 449. 03 6.58 2 710.98 10. 22

M 12. 4 14. 29 8 16 951. 63 11 800. 18 4.72 2 273.36 8.57

W 2.6 3.00 1 5 2 080. 51 5 409. 31 2.17 595. 15 2.24

E 7.8 8.99 5 13 499. 95 3 899. 60 1. 56 2714.48 10.23

Totd 86.8 100. 00 73 106 - - 100. 00 26 523. 62 100. 00
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Table 4 Heterogeneity and patch form of village landscapes in the middie of Sichuan hilly basin region

Item Dominance Fractd index ~ Fragmentation
Diversty Evenness Richness Hongation
dassifying | .dtorm 1.3387° 0. 7275° 0. 5106 42.22° 7.5738% 1. 40372 2.8583¢
sde
L and cover 1. 0796° 0. 6025° 0.7122° 85. 712 6. 7455% 1. 41502 3.4748°
Land use 1. 2335% 0. 6884% 0. 5583° 48.33° 7. 60012 1. 39412 3.0714™
Ecotope 2.2613% 0. 4579° 2. 6775% 42. 50° 6. 60552 1.2726° 5. 6286°
Flots RO8 _ C06 1. 4165® 0.6132% 1. 14232 51.01° 7. 78962 1. 3594%® 3. 7533%
R08 _ C15 1. 5077%® 0.6133% 1. 15222 55. 04 5. 9962° 1.3532° 3.6228°
R13_Cl4 1.3917° 0. 5749% 1.13832 52.19° 6. 61837 1. 3297° 2.9285°
R14 _ C04 1. 60302 0. 6686° 1.00812 56. 60% 7. 82802 1. 40852 4. 21342
R19 _ C13 1. 4723® 0. 6253% 1.1323% 58. 622 7. 4241 1. 40602 4. 27342
Totd average 1. 4782 0. 6191 1. 1146 54. 69 7.1312 1.3713 3. 7583
:ab,c 0.05 a,b and ¢ denote 0. 05 sgnificant level.
5

Table 5 Correlation between human activities and ecotope patterns

Diversty  Hongation Evenness Dominance Frga Richness  Fragmentation
Hamlet area 0.819 - 0.267 0.745 - 0.566 o.lgglx' ’ 0. 907 0.961"
Road area - 0.868 0.923 - 0.893 0.884 - 0.337 - 0.288 - 0.574
Population in AOI 0. 475 0.338 0. 475 - 0.478 0. 558 0.289 0.353
Population dengty over village 0. 227 0.076 0. 099 0. 160 0.816 0.921 0.741
Population density over arable land 0. 464 0. 347 0.347 - 0.089 0.843 0.967 " 0.882
*P<0.05; * *P<0.01.
7.1312, , 50 % )
5.9962 7.8280 , , 14 % , ,
, 15% ; :
) 7. 6001 7.5738, 60 % ) ., 23% ;
, 6. 7455 6. 6055. ) 55 % )
1.3713, 1.2726 1.4150 , , 10% 15%, , 5%
, 8 %. (BPRAac04)
) 1.3941 (BPRPoe33) (ANCEtro1)
1. 4150, . (ANCSho03) (BPDPtg24) )
) . 50 % ; (FSPAri03)
, 3. 7583. (SSTPen03) (FSPAri01)
, , 6% 7%. 72 1% 2%,
2.8583, , 1%
, 3.4748 3.0714, 4.2
, 5.6286. , R13 _ C14 ,
2.9285, R0O8 _ C06 ,  2.239. 80
R0O8 _ C15 ) 3. 6228 . 50% 60 % )
3. 7533, R14 _ C04 12.5%, 87.5% ,
R19_ C13 , 4.2134  4.2734.
4 , 5. 6286,
4.1 96.92% 61.98 % 83. 25 %.
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