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Analysis of landscape spatial patterns in the hill region in the west
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Abstract; The spatial pattern characteristics of irrigation terrace, upland field, orchard, forest and
residential were studied with fractal dimensions, mean patch area, shape index and elongation in the
different hilly regions in the southwest of Mingshan County, Sichuan Province, China. Among the
research approaches, the fractal dimensions were calculated by the perimeter-area based on the logarithm
relationship between perimeter and area of a landscape patch. From east to west, the relief of low, middle
and high hill appears in the research district. Its total area of the regional area was 853. lhm*, in which
those of low, middle and high hill were 250.9 hm?, 310.7 hm? and 291.5 hm?, respectively. The
landscape patch map was obtained from aerial photography by the X-3 parallax map measurer after field
investigation. On the map the patch number for each landscape type was determined according 1o the total
patch number of this one in certain hill region. 5~7 patches for irrigation terrace, upland field, orchard,
forest and residential according to the number were sampled randomly, respectively.

The research results of this paper indicated that the patch pattern of one landscape element among the
{ive types was different from that of other one in the same hilly region., and the spatial pattern of the same
type varied in the three hilly regions. In low hill, irrigation terrace is absolutely essential factor in this
region. Its patches distribute in the bed and sides of the gulches with fine irrigation condition. The patches

of residential are centralized relatively at the foot of the hill with fine traffic. Upland field, orchard and
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forest scatter the upper part of the hill or the place being irrigated difficultly. The fractal dimensions of
irrigation terrace were 1. 1024, and the smailest among the five types. Otherwise. the dimensions for
residential were the largest among the five types because the patch shapes were more camplex than those
of the other types. From the patch size, mean patch area of irrigation terrace 1s 7. 2180 in low hill so that
the landscape type was regard as the background of this region. The value of shape index for the irrigation
terrace was the largest among them but the patch shapes of upland field and orchard were close to circle.
The elongation for the residential was the smallest among the landscapes. In middle hiil, the distribut_ion
of forest and unused land was more than those in low hill and the landscape patches appeared strip. The
former distributed in the middle and foot parts of the hill and the later in the upper part of the hill with
stripe. The distribution upper boundary of irrigation terrace went down. and centralized on the gulch bed.
Itis fractal dimensions for the landscape type were from 1.2109 to 1.4072. The patches of Irrigation
terrace , upland field and forest were larger than those of the other two types in the region. From the
shape index, the shapes for orchard and residential were closer to circle than those of the other three
landscapes. The elongations of the landscape patches varied from 0. 2208 to 0. 5276. In the high hill, the
tand was developed weakly in the three regions and patterns of the landscapes patches were more complex
and diverse. The fractal dimensions of forest paiches were the highest among the five landscape elements
and those of archard. residential. and irrigation terrace reduced in order. From the mean patch area, the
patch areas of upland field and forest were larger than those of the other three types. The elongation of the
five types was obvious but only residential shapes were close to circle,

The comprehensive pattern characteristics in the low hill, middle hill and high hill were that the
fractal dimensions increased from 1. 1865 to 1. 3123, and mean patch area became smaller and smalier,
from 2.2204hm® to 1. 2403 hm® with the relief increment. and reduction of human activities and landuse.
The diversity indices were 1. 7198, 1. 9802 and 2. 0899 in the three hilly regions, respectively. Therefore,
human activities and landuse resulted in decrease of landscape diversity indices and fractal dimensions in the
research district,

The research results showed that one approach is difficult to describe the landscape spatial patterns in
the west of Sichuan Basin because of the diversities of the natural and social condition.
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52 A LR R Bl 5 3 B L B R 5 ) K SR 0 o B R AE 5 SR O 9 SR B BURD Shannon-Weiner 38
¥ H A S B A [E 2 R B X ) BE Bk 455 6 3% 1
1 ®REMMAR

HRIXGFUNELLEEAEFAREE, K2 103°02'27"~103°06"48", Jt4F 30°02"35"~30°06'37", i%
KERP T AFEESE EHR15.5CFEBKR 1519.9mm.6~9 FRBEKE S EERKER 72.6%.
ERER 1029.6mm XY BBEUZE-FRUB OEFRIAMEXA T, B KW B KKIE & &
EHERER. IRKATREEREATAAR/ L . HELERREHNH L4,

ZXHMAE AN 3902 A RIFTE N 2247 A A EMABE A 1065.0 &, B0 X8 bd# 853. 1
hm?, KRR . EHE A+ #8450 250 9 hm?,310. 7 hm® # 261. Shm?, H— 2% + R F K AU i
M T, SEBXASK . B K. ERA R 1§ A . 358 R H . KSR R P o a8 5 5
BB EIX 5818%.6.43%.4.62%,13.19%. 0.88%. 3.91%. 12.79%; b K [X 39.62%.10.69%,
15.29%.12. 78%4.1. 16%.2. 70% M1 17. 76 % ; B FL X 34. 44%.9. 85% .27. 48% ,8. 16%,1. 03%.2. 09 % Fl
16.95% ., Bt MEXEAPNHRIHEBR . P X MERKZERHEK.
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Table 1 The areas of landuse types

ERARTE A

K& L@ B b ¥ Residential and 32 3 ) He KK KA 1 M
Region Land area Cropland Garden plot Forest land _ , Traffic land Watershed Unused land
industry-mine land
REXY  250.9  146.0 16. 1 11.6 33. 1 2.2 9.8 32.1
fEEX? 310.7 123. 1 33.2 A7. 5 35. 7 3.6 8.1 55, 2
MEXS  291.5  100.4 28. 7 80. 1 23. 8 3.0 6. 1 19.1

(DLow hill; @Middle hill;@High hill

2 WRAX

2.1 WY AWRE 1:1.6~1: 1.8 FHMEHMERA L LHEF /AL SR X-3 8020 5% 4R
Lt A WAHEEEIHERE  BiERE. . PEMEERAE — R A BIBREA R, o 5] B PR
EBAH.—RBH RE . AHEARNERS S Rt mAAXRBRS~7 1 #ITRMKIT.

2.2 RABRSN

BERMERKAI L HEANERKEIW. RARKY PVEBR AGED BB R R 65 o B 4 .
FHREE R BRIERMBEKERTEARUERREZEE LA M FrREGE,

(1Y 5y FE 2 P (D)o~ 2l In{(P/S)=Dlna,+ DIn(A' ?/8) (1)
AH.SBEBR:D AR AR E ;a0 ARRRIMBEHEREF. XETHENES X BB R
AkMEaRERARXNGFTEEEEHX AR . SHBELKNHEN B.EERCN.

S w D=8 (2)

FERAEF ag=e""" (3)
HTAEEAGERA EXEHER -ERBMFEREXRNERRIN T EHENEN BHRRRE AR
BBEEHAABTERIPEMEXAIGETAER -—EREREXK BUB RS AR M ZER BN & LR
BREpBMEELFEE5HTE. 2EEABNFIATHRERRAREROREEERA MM EZEORIE.

() BER A (PAD PA={ D A])/m (4)
i

KPR AR —RREENBERF S ;A IE/ MHENER :» ER—BUEEMRERK. CHERTHE
T BE kK

(TR IE B (SD SI=P/{2 V/zAl (5)
ERERAKSAERARBMOPAKZH . RETF 1.0.BHBERLT.
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(4)fl 3% B (ED E=W/L (6)
o T R 5 e B PR R A R P I REOE T 1 0 BB RBRE FEN R R

BEE 0. 0. RERBEK.
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{5)Shannon-Weiner #§ ¥ H=— a__:rP,!nP, (7)

o W B A A AL HE 49 Mk Shannon-Weiner 80P R RS K A i 5 BRE B Ho B om W[ — M8 IX
— 45 - oy L FEL 2K 0 B KT B B (AR A 5 KRR MR R L T R K R R TR,

3 BREDH
3.1 MBS EHAREREZRRNERSH
HTFARRESH22F &4 AR EMAKHLE S HBERNELRERE. PREABEX WS BHER.F

BB REA RIER R MK ENE - RER(ER D, THAREFTIR.

X2 FAEEMERRIERE KR HR
Table 2 The statistical results of landscape patches in the different hilly regions
23 TE Fi R 16 i 7k &

Patch area Shape index Elongation
Mean V(%) Mean V(%) Mean CV(%)

b 28 X BEHL AR I HE W Fractal

(Geomorphic region Patch type dimensions

# . Low hill ¥ # /K B Irrigation terrace . 1204 7.2180 50.40 1.4676 13.26 0.6035 14.84
— R R # Upland field 1. 1855 0.7916 42.33 1.2895 14.75 0.6209 31.26
B 5 Orchard 1. 1454 0.7186 59.84 1.2187 12.02 0.6574 31.23
H #H Forest 1. 2207 0.6821 79.08 1.2716 19.00  0.5783 37.76
% $1 18 B & Residential 1. 2443 2. 1386  48.30 1.4634 20.12  0.4641 41.07
t fr Middle hill ¥ #KH Irrigation terrace 1. 3042 4. 3083 43.94 1.676 31.65 0.2208 5l.61
— M B b Upland field 1. 4072 3.8700 56.01 1.7579 24.77 0.5276 29.46
B @ Orchard 1. 2109 0.6067 13.74 1.1943 16.93 0.3972 41.87
A W Hk Forest 1. 2805 3.1417  59.80 1.7828 13.28 0.3873 4% 11
7% ¥ BB R & Residential 1.2103 1.0700  62.97 1.3348 14.21 0.2913 52.24
# - High hill B MK | Irrigation terrace 1. 2552 0.6257 38.97 1.3346  9.41  0.4004 39.98
—#¢ B 4 Upland field 1. 2088 5.6350 53.15 1.6342 17.11  0.5244 34.19
B R Orchard 1. 3466 1.0567  48.97 1.4032  24.51  0.5350 23.71
## Forest 1.4716 2.9633 41.53 1.8814 15.40  0.3302 61.08
TH B R s Residential 1. 2617 (. 4375  49.01 1.1721  9.25  0.4389 20.10

(DEEX HEXMBEEREAL 20~40m PN LEEAHEFE ADEEHEG84 A/km’), AEXTH
REEEFHMTRPAR. LHAFAEES. HRBEEUNBRKBEIE HTERSF THREFEREHA
MERFERFNRARIERABRRSAHENET . EAHTHERMLETNENEETH: -8
2 REMEHABNSESATEAR LSRN EFRERAE Y, OFAXER KB HERI 1. 1204. 8
ST HARAXNPENN RATCHRREREAE MEAERAASEAZAE K. G5 1. 2443, HFE
RIERMIE L&, ONRERREBHNEHRR/DE BB KBRS XXmES, FTHREEH %I
7.2180hm? JLF A U EHE XM R EXKBERNERS K 2. 1386 hm* , KR 3 A L 6 R A By
LA T 0.6821~0. 7916 hm?*, @ RIGEHEARH AR NERAAS>ENBER A >—BPH>HKH
CRE . RECSHMEUEAN T EEHANEREVBERE. @5 R UL RYMKEMBRAN T 0. 4641~
0.6574 Z ] AN S BRMRBE —EWBKE.AERNERANEREZUMRK . KREEERIHR,

(OPER ZXBBRBREALESO~100m LN . RHERXABERERHE. ADFEERF TR G
A/bm) ABZEHAREEFRAMYUTERE R E R £ R A8, sk f1 £ A B B &5 L o) 8 @ 41
W, HEWUXBNHREERKR ARG H. EMAKHO A LR TE EPHAETH LTI HH RN
Wi BEMMEKEHBNE HERKFAERIGTEBRNPRENTR.EEERXRIH T L& LE;
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KHERSEREBERET/N AHEFABREGAREZHEREINEER TR RENTELIF TEES
WHEEHERAME, Os A +tmAFAEPRENBERAINIFEBTIBERER T /v T 1. 2109~
1.4072 Z18), ZBX 4 AP BOUK R R AAESBENOMMBERIERESESE R ARNER SN
BB REXRARE(. 2103 HEREREB R AN —&, QMR RN E8KH. —
R B M 1A bk o % B SR AR A kL BE AR - 35 [ UMK OB 4. 3083hm? . 3. 8700 hm® #1 3. 1417 hm*; K /&
REBMBEHBHERER /DT 1. 0700 hm?; REFREROBEAER D, 5 0.6067 hm® . QI RIEWRE i
>R SCERKA>ENBEREA>RE MEARMKAERGBEREREEEIEE., @5 MRNE
BRI R (2R A, Hh — R B M 1Y {0 3K B 18 R X0 (0. 5276) . FE YR & SR I A1 A Ak (0. 3972 11 0. 3873),
BAMRANBR A0 2013)FEMKEH (0. 2208), R, F T HBHNERIBAFHBOM L IR
MABAMERBR G AR KZREBHER.

IBEX ZEXHMERKREE 100~150m IR . XHEHRE ANEEXEREMK299 A/hm?), +
WARHBEEASES ANRRBEREFAZEE. BV KHANERRE D .mEARREREG /) EHa
FTFrEmEA: —RERTREEAT K. HRBEALEN D LBE TR ENER . RASE
RHFENRBER. ARBEZREAGHAETEXMARERET HERERKZREER2IH T
EEFESRABRABRBESGEL/DN BESHA T KEAF AT BEZHRBF O EEPRRTH: RE
HABREFEREHREN G FEAFBERIRABERAHIE. O 5 RN BIFR K 26 4 B {E
E.AHNMBEEEZNERASTERAEBEABRRNEE ;B . RHERAMER K HERN S IE H B
W — R BB AN AN, Ko BRaER . ONBEERNRRNFIRE T, ~RPHHE KD
WRERFE RSB EREEmEBSMA 5. 6350hm? M 2.9633 hm*; REAHEHBEOLEE LR AR R
XK. % 1.0567 hm?; R K AR H B R S BRE /N 4Rk 0. 6257 hm* 1 0. 4375 hm? . @FERIEE
EhAEMNE>— BB >RASEBEAE>ANBERA NI ARNBERSBRERE A FEEREIE. D5
MEREANMEKEEERDRABEEEPEXANEREEERERER. Rb RESHKEER
K(0.5350)  HIK B — M B M (0.5244), R+ J& B 43 10 % 8% K H /) (0. 4389 A 0. 4004) . 7 4 b & /b
(0.3302), B EXBUHRNHBKAESAE FHREERBHK FRIBBRBE AR,

AU BE.PEMBEIAEBERPSARUEERRATHNEEER SRR . OBEBK
HEEMBEROEN ANEEAR(GERER 7.4 T IR SEABEH RN (&5 X B m#
15.80%) HERFHEMAKK B/, FPERAFRERBARDN KX REMER> HRAR  HH>E
B RIEEBR A MMKEAR). Q- HEHEEBEBE R, ERFEEBEY X MkEHE
R RERSAEBHAB . BRERDUGFEXKBENR HAREEMERERYRE. @RERIRE 3
MEREASERD . HPEUPERMR/D., BRHEREROEER.IMPREFHNEMRERITE L —
B, OFAXBEF . BEXHER A AR EXMES/N ., BB IR K E 70 A4 5 b 8 82 K 6 1 b i 14
M ANEERERAMAOPEESRENBERAZEBEBESHRKIRINER, ORNER B ER

(1 in , BESR B AR/ {H 3 MIBRIEIRAIEMEER %3 AREMERRERAIRE 5

WA AK—T; 0K I F . ZEELEPFREREHEK, Table 3 The comprehensive analysis of landscape in the

BrXRETREE. different hilly regions

3.2 A B A RO R ISR i BEH [ A (hm?) Shannon-
AKEHMERNLBFABREORE. RS BRE  ARAE Puchesaa O

(L L3R 5 # B E R MBS g, Coomomhic Frac ™ Shannon-

E A1 R A E B AR A B Dt A — eeen TR Mean (viy)  Wemer

index

M., ATHFHREAIHEBRHRANERESH - T

. A IRE Low hi 1. 1865  2.2204 134.35 1.7199
%dﬁ}ﬁtﬁ}ﬁﬂn‘ﬁ?ﬁ?&ﬂ(m%5%&1&2%@%.:, g1 £ Middle hill 1.2803 1.3165 80.35 2.0898
WARRB (R D EREZBRDXB(BHEAER % I High hill 1.3123  1.2403 114.35 1.9802
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e
'e.?,: PRI
- -l”:-?,?.'."
e
=9
e
-
ﬁ.{c_:.,.... N
il
"‘ﬁx-'!;:v‘.-
L o L



2 #A o 4 . )1 7Y B X B WL 25 (6] 88 R 4 BT 385

Weiner 5 %7 .
(DSBS 3HEBRX S KENERRRIEHS K2 E W %A R MRS X R BR T A

D.R2WAK HREATHRAEEX ZRBULDELESHIEERBREERN. HREREY .3/
A SHEREKKIRE<PE<HE. B - AEREREREANELZBER RCEKHXER.
iR XM e, PR TA & 2ZA . £ 3 fh B X 5 BE &0 BN EER
2SN ERETFPFRRERMSTHAS.2803), At . PERBRMEABEEERARNALERK
BRERNE AR,

(OFHHMRER AERLBBRNEZHTEHURBRERE BE>FE>RE. XRENE AN
WRRSE D . THASREEZANERNOERR L 70% A T IF B R T LA ¥OKEH A 8. KR
AL I, RIRBER PHEREK. MEBTERNEM. P EME EARFRERCKAFFREREY
A4k o B L R R B B B R P AR R R )

(3)Shannon-Weiner 5 ZEBEBRTEXHERBATEERNESHEYE. AR 3 TH.REXHEZA
Jg B Y 1€ F SR i F K . L Shannon-Weiner 358 B M P R XEK#/E AR EE AR EAME LR
ZRBHOANEEEENSZSEN ARUEEN SRS EERR . SEERA ST ERHEM.EANE
EERBREFEF-SES. BEHERUERNEENBEEE TREX EXBRERTHIEK.

4 BitSite

(DASESER . FHRREE JEREENBKEFHFTHNZBERAR ERB R X ERKH, —
S RE. AR ERARRMNSHERFIE. FRRAE B FAREHN LN AP 6 E
BARBRBEESRER -ERENHOERSFEAR.F-BREREIHERRANTHERBERATCEESR.

(YRS %% . B & f Shannon-Weiner 8 3 M P EMR TRE. PEREENEGESRER
Wik, AREEH.BE.PEARENGESRUKREAEMEE RS ER AN A O H KK RN 1
FIFRABEMS, ST EBMM. A 1.1865,1. 2803 2 1.3123; BrHk ¢ ¥ i HLIM KK B /b KK R 2. 2204
hm?.1. 3165 hm? f§ 1. 2403 hm?, 3 EBRXM BN L EEHEEEES. PR 1.7199.1. 9802 1 2. 0898,

5| 8 ¥ Low hill 5| b E Middle il
L
& 3r g 3|
a, & M
E 1} *C LI B Al 112
In{P/S) = 1.1629+1.1865In(4 1/2/85) I(P/S) = 0.9948+1,2803In(4'/2/8)
1 | R2=0.9805, x=194 J :  R1=109399, x=175 .
-1 I 2 3 4 5 0 1 2 3 4
In(A'%/S) In(A!/2/S)
s} ¢ B High hill 51 d BB Hilt :
@ 3 * & 3
) ) iy ¥
£ 1 [ in(P/S)'= 0.9437+1.3123ln(4172/5) g 17 In{P/5)=1.0546+1.2847In(41/2/5)
R R2=0.9487, p=171 , , 1 . R2=0.9553 m=540 ,
-1 0 1 2 3 4 -1 1 3 5
In(A'%/S) in(A172/8)

Bl ERXRRERERASERKGNEE

Fig. 1 The log-log plot of the areas and perimeters for landscape patches in the hilly regions
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