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Abstract

With the help of GIS technology, the algorithm about the relation of perimeter-area was used to do
the fractal analysis of arbor landscape based on the forest map and survey data of Zha Gana Forest
in Diebu. The results showed that 1) the type of arbor landscape was dominated by coniferous
forest. The area of fir forest accounted for 50.1 percent of the total area of arbor, and its mean
patch area was much larger with the centralized and complete distribution. So the fir was superior
forest in arbor forest. The level of mean patch area of Picea asperata was relatively low with dis-
persed distribution and a higher degree of fragmentation. 2) At the whole level, the fractal dimen-
sion for each forest was very close, ranging from 1.1 - 1.3. It explained that the shape complexity of
seven species of arbor landscape patches were same. The sequence of fractal dimension for dif-
ferent forest landscape patches is Betula albo-sinensis < Betula platyphylla < Pinus tabuliformis <
mixed broadleaf-conifer forest < coniferous mixed forest < Picea asperata < Fir. The fractal di-
mension for the broad-leaved forest ranged from 1.10 - 1.15; the mingled forest ranged from 1.23 -
1.25; and the aciculiailvae ranged from 1.25 - 1.27. There appears a tendency that the wider area
and the higher altitude, the higher fractal dimension will be. To a certain extent, it reflected a high-
er level of destruction of farmland to vegetation. The fractal dimension for Betula albo-sinensis was
minimum, which was the biggest distribution area among broad-leaved forest. 3) Accounted for 90
percent of total area of whole arbor forest in Zha Gana Forest, the species of Picea asperata, Fir
and mingled forest were essentially mature or over-mature forest. The fractal dimension calcu-
lated by age structure was different among various age groups. The fractal dimension for mature
or over-mature Betula platyphylla and mid-aged mixed broadleaf-conifer forest was close to 1.5.
The shapes of patches were complex and in an unstable state. The fractal dimension for middle-
aged Betula albo-sinensis was close to 1. The distribution shape was the most regular and single
one; it was the type that suffered the farmland destruction most.
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EGISBARKZRT, FIAMKMHERMEAERE, XHRK-HRXRNEETEHLRIBRXTEAMR
BMBAT T o EREH: 1) FARTWEE DAHMAE, AEHRER AR EHRK50.1%,
BPHRREBEKR, MHABRANEFEE, RZEAXPRERF . SR TPERERREKFHET R,
NAEANSE, WEAEERE. ARSI AERR SRR S ERR9.9%. LR H R R
K, DSRBNEFRREL, 2) FFRKERFIBEH S B EBAABONEIL, AT1.1~1.32 08, YH7MERK
RAFPEIGARERBEEE Y. AEAMRNPR S EME KNP RO < B < W <
(B < B < B < A . KPR RSEMEEL.10~1.152 7, BAHEL.23~1.252 7],
M MHEE1.25~1.272 6, EAENHERSMAR . BRI GEEREORE S EB B ERES,
—ERRE E R B AR EE S IR FE R BOR . R AR 4 A T AR B K AR S B B K. 3) HRFE
X HBARE TR S EHIR90% M =A R RIBIS A EA_ERT RS Bk RS E 43
HAREZ RIZRB K. RSB B AR 4T R R S 58m 1.5, R IRESR, BERTL
FARERES. FRAEKRSEERETL, SHAHEREARNE—, BZREBERBERKIEL,
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1. 53|

SO SRR BESRAFIE R AT FU SO B R AE N — AN EESHL (1] [2], FHIBAR, K/ 2 A BBy
AER B BARFR[3] [4]o HrbBESR Y TURTTAR S SO0 25 (W) 4544 1 B IR —[4].  H HT0F RO E R Tk
TR B EAC T AR EZAT RSB R 4E4 . 8%, FRIRECT R M SO0 A BEER (IR RFALE (H AN fE
LR I, T 4ERCAR AR 2 m P Pl B AR £ T R[S]. N2 4ERR AL AR
SOMBEPURIE, 7T LAE 2 RO LSS SN ELZR AR, AT AE TR ASOR P R 175 00 T SEDURT PGP (6], 3£ T
AFIT TSI R AR 2 M B G R, 4R A 5 ThE 2 IR R [7] [8]. SLAHARIX H
IRIFAFURE, AR B R, SR AKUL SR 3 SO R PRI KR (1 2 KPR TR AR X [9]
BERTIZA DX ARMAE AT RFAE SAH AR FUAA B D o ASCEE & RS A GIS BOR, SO BEHURFHIE J7 T
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2. MRXHBHA

FLAR R 37y Pl #E B35 78 B AL T H R A H B B M, AL E DY 102°57'03"E~103°15'07"E,
34°11'37"N~34°18'06"N [10]. FLARASMRIHAL Tk 50 E aimE 2 AR, JbE e g, P 50011 7K
e EAHAE, P4k 3500 K, R —BESEEEIRIR IR o 1% X e S T R KR s, AR
PR 4.6°C, MK EN 698.6 oK. BN ARIRA, KKK, HIEER, WA, RA7
BHEEMEDTIE, RIEEMTHEDYFZ RN E MR RREYX R —, W2 HRE R
By A f S TR X o FLARIBARIX RN X Ry BAR 2 A, e B R seme, AP AE /A B RA
W S 1) AR S B BRI 22 5, ARLARE 3 D205 19 20 AT BT R g4k 3800~4200 m Ay Ll A K v il B
f)7ly; 2500~3800 m AT LLEF AR s 2500 mo BLF 9% HHRAS A . R BRI 24 2 A2 (Picea
aspcraia Mast). URYT.74 42 (Abies recurvata Mast). %5 5t z 12 (Picea purpurea Mast) . E4% 2 1% (Sabina pingii)-
FE R A2, AMEA 41 R (Pinus armandii Franch). JHi#4(Pinus tabuliformis Carriére). #k4Z(Pinaceae).
M2 (Larix gmelinii (Rupr.) Kuzen)&543 4. fifl B FhA L4 (Betula albosinnensis). I #E(B. platyphylla).
LLi#(Populus davidiana) ##% « = L1 #i(Salix cupularis) 3T < #k(Quercus liaotungensis)- #(Tilia tuan Szyszyl)
Z[9].

3. ARAZE
3.1 HiEkESE

PR E BRI AR 1:5 Ji AR A B AR B, 78 ArcGIS10 PRI 56 AR B TR AR BESR (1 4k
T FS A 23 AN ) i 2L PR SR A1 PR o R T 0 3t DX AR 20 A IR DA S AR RIS B, bk X TR AR
DREHRL mAZ FHRAS BHATRAS . WAL, ZDMERT Hess 7 R, SRALG IR M A G
B, FELACONRE I BER N 10 m i) Grid R a,  TE BT ARMAZ AT 73 A7 (3R 5 A 1

32. SHEEHER

ITGHERE ST S UKL S S EE TR, HrRIEAIRE, Bk - AR R E
I8 FH T FOU B E BE R I0 5 R[]
B PEPL 2 HE R TSR iR R [12]

N

o, DU RS EORIZ XARR AR ZS R GEIK T Fp e e A Jg $R 11t

N

P =C,A"? 1)
X, PRIERIIEK, AR, D &254es, CoW .
W, QPR L 153
InP=InCy+(D/2)InA )
4 C= InC,, b=D/22)=rl LAE &
INnP=C+blnA 3)
B InP A InA MZEME K%L, C NIZELTE InP i Ei#EE, b MZELMRE, 54D = 2b, HI4
PR IZELREN 2 5.
X T S & Co = 4. D KBTS BIEAE 1.0~2.0 Z 8], D = 1, MIBEERICIR AR L BAFIE 5,
D=2, NMFRRZBIRMICIRE AT A[13]. T35k, S HEAE R/ AT S s ) A e FE FE[14]
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4, BER545Hh
4.1. FIARHREMGEIFIES 4T

£ GIS10 AT T, W ST ARMBEBREAT 2 0 731, ARSI AR BESR AR i KAF A S 4
(4 1).

MIERBERSHATCLE B, BT XA AL T AR S 0 A0S, ST AR & BT TR AR
AR 50.1%, JEAK TR ARME AT 44.1%. HIKR AR BF TR SR B R ASAR, =2 TR A
JAA 3990 o5 BT AR SR 40001 44%. TITZIAE AR A T = ] i AR T AR R R o TRk Ak
(¥1 9.9%1 12%. W] ILiZ X AR T A4S L A2 R A28 EIUEE AR, JEHGZRAZ, AT IZAMR X
RIDCHA o P E B AR 9 5 S A 70 BB B T AR 5 BB B AR, R P SRR B AN ) 55 000 0 S 4 e
PFAEFE[15]0 VA2 PR IRT 2 BRI AR i T e S8, BBV IRAE 3 A1 bt DK PR A T] 20 oh Ay
IrAie FHLEZN, BACARIAE S MO 588 A, ESF R BESR A T A AR MK, G (KT
ERM, WWBERE DB B BACRE R o ZDMEMOMITHRA MRS 9 7 3 2 0 i i AR, 2 A
PRI AR e - Ra bR, ERA A BESRE T B 22 T VAR, TP S BEBR Az /N T 20MERR, B 20 bR R
SRERRBD, HAEAG ERONET, AR RN BOY T R LM S S ML, SRR L T
AME TR 16.9%, ZIHMEAR I 4.7%, TZEHEAR I PR BEBR AR AN i T AZ AR, SE R 1 2R AE 73
A LB IR e AT R, TR AR TR 1 1%, RZIXAER A KRA, 5
BRI N, B AR R

4.2. RNEFMBER S FEAFFAES H

AR 5 T AR SO BE SR T AR A, $0A DAL, 75 AR RIRR ) SO0 4E 80 (G5 2). ANFIARFH
SHEAE R/ NIHEBIT R < At < TS < SHRNREE < HHRRE < B4 < BAS, MR o 4
L, AT 1.1~1.3 Z (A, BiHH 7 PSR BE Bl 2 SRS 2 R B AR 2 o AH LA T 75 8 J AR b
1 Gt BIARI%E LL B AL K37, % X TR AR SR (EAE R AR B i — L8[ 16] o 1ZX TR ACHR & M 2 2
AT HIFE A AR ET AR TIRASHR, TRASHR TR k. EHmtbk i) o (B 7E 1.25~1.27 2 [A], JRASHIE
1.23~1.25 Z[a], FAMARAE 1.10~1.15 Z 18], FEA b RHH AR ATRRT ™ 20 A0 M4 Bl v P AR RS 7Y
PEHL o A R R o AE B HL S TR0 S M 52 NS S e G 0%, 1 HAN R 7 2R N 295 3))
S S5 R —RE . SRR IRAREEIE D), T BE 2 I B B BE S AL T L, AT — e X I
SRR 1 3G i, BB HORAR A UFR BE R, Heas R nTRe 5l s 4e (i3 m. i@t B
RHEBCERFN TS, JCHZRE, R ER I E AR AR A0, 218 ORI SRR i o il
TR, B 283 B AR BE B o3 S (B KR kN o F AR A AR, 1T HLo AR i ik Ve Bl s [9], 8
Z MR HIRRE A, 1T H R X RTE S LU &, 52 HBR T i) i i 2 S ARUR . i
WA AR AR TR /N, BRI T HA KN TR A, 10 H oA 0 B IR [9] . ARk X A F %
JERIX AT L, A5 bR b 22 5 0 T Bl BRI, L0 SR B ) o ] P b e e A T A A
Z LM JERURAR, PTREZLMEMRBE R 2 54k B AR AL .

4.3. BREREMIT AR RUBER S UEFHE D

4.3.1. FEARMEEIRER I
R i 2L B A B HEAT R R0 M, A5 20 MR AN RSP BRI AR . i KA IEA S H (G 3). 7]
DA, LRI S A2 MR BT BT IR A MR A T st bk, LT B0A ghil AR Ao 3 piid
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Table 1. Essential features of the arbor landscape of Zha Gana Forest in Diebu

3= 1 BRI R XTI ARM R I BERE ARHHE

B i) BEHH(AY) MR TIAE 43 (%) BRI (MY A (km) JERSEREAC)
iz 122 276,624 50.1 2267.41 27,545 44.1
=k 70 93,470 16.9 1335.29 12,177 19.5
EFHRAS 39 59,601 10.8 1528.23 7475 12
B ERAS 38 67,518 12.3 1776.79 7805 125
AR 17 26,262 47 1544.82 3099 5
A 27 22,740 42 842.22 3451 5.5
[Sp i 7 5698 1 814 940 15
it 320 551,913 100 1724.73 62,492 100
Table 2. Patches fractal features of different forest
7% 2. TEIMHBER 3 4EHHIE
A BEHE (1) A (m?) S YEfE
w1 122 276,624 1.2698
=t 70 93,470 1.2504
EFRAE 39 59,601 1.2482
BT RIRAE 38 67,518 1.2320
FIEVS 27 22,740 1.1510
AR 17 26,262 1.1010
SFi 7 5698 1.1204
Table 3. Patches fractal dimension for different forest of various age
72 3. BRI EDIR D HE
AT AN BRI () T (m?) J&l 4 (km) S UE(E
Wiz I R B 120 273,881 27,234 1.2720
hiie 2 2743 311
=h I Rt A 48 72,917 9061 1.2574
g 21 20,016 2989 1.3114
Yk 1 537 127
BB AL plidrsuR 37 57,694 7179 1.3146
i 2 1907 296
B RRTR AL plidsuR 30 61,025 6680 1.2516
i 8 6493 1125 1.4218
MHEVN T i 7 2 3045 423
ke 25 19,695 3028 1.1926
AR T R A 4 9949 982 1.2136
e 8 12,322 1418 1.0018
4ike 5 3991 699 1.2326
Ei#E R # 4 2749 547 1.6486
g 1 1200 149
4ike 2 1749 244
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HIRAIZ RIS B AR TR 99%, =AZKA 78%, it & FEVRACH S 79 96.8%F1 90.4%.
AR AM A 90% 1) XI5 K 2= VALK SR ASHR, v W RE S5 B 1% X ARk ke a5 i 24k B —,
IRES 5 51 IR AR A S R SN RERIAFEE o FAWHAR A AA R A AR 32, AR 86.6%. ZLAfEMK
S e NN AT TR b e I W REAR (07 S W AR <. NN e 7 NN 1 N7 T 2 R EAR 112 7 S
AR 37.9%, 46.9%, 15.2%, HHEART A 48.2%. 21.1%7F1 30.7%.

4.3.2. HREFIREEHIBHR ST HEFHE S

12 PR A IR G, P BRI, A5 2% MORR AN [ 2H AR 0L 23 B (6 3)

T PEHRAOR A (1~2 MY T TCVETH S HER, POAZ AR, AT R SR AN AR A T 55 T 30 i AR 7
PR, MFARR AT B T A R AR 2 A (2 3). FZAF IS S5 R B P 7 4R S 2H 2 TR B ZE UK .
PRI e A AR (1 7 ERUR KO 1.6486, HLUGE TR EHENE AN 1.4218, X RIS AN
AR, e rR I Rt A A HERMR AR R G TR AR AR 0.5%, e BT R TR ASAR I A I 5 TR AR T AR
1.2%. XPIRSER AP St D, EATAT AR DA 77 R HOn S i T e kM e, 794, X
PR RAL Y i 1.5, ARFRRM: D = 151, RRZEFUWERL T —FhREIT AR RZ 3K pEL
WA, WEARERE: D EBIEIE 1.5, MiFmZsWEFBMARE14]. TR, SHEFRMHL, X
PR A FT AL T BONATEE RS . hRS LM AR AR, HAEE 1, B AT TARAE & 2R o
T RN, T DA e i 21 MR 5 5 4% 2 AR 8] AT B BB R 22« HEAR B R R ZZ A K, #E 1.2~1.3
FAi.

5. it 5i1ie

Ik LRI X TR AR SR BER ) 40 T2 A, 5B 4518

1) WFAX T AW B UE bRy 3, A A AZ ARTRR & B TR AR AR (1 50.1%, HAFI B
MRRECR, SAABCNET TR, RIEZMARXPRHRF . 2K, SRR R SHRIARZ N A K,
SRS 5 ARG 40%. = AP BE IR UK- AR B, /A BN L, B AL RR B
B WM AR AR, TR H SR AR TR 9.9%. ZLHERRSE fa bk ip o A AR B 2, PR BEE I
UK, AT A R ISR, T AA MR A MEARTE 70 A FAR R HL

2) TRAHIR S FRFNBEH o0 4 BAREAE, AT 1.1~1.3 Z 1], 7 FiFe ARMRE R (B it AR 5 2 FL s
Mo RPN SUBEH > 4 R NHEFIT AL < AkE < Wifs < SRR < SRR < =12
< Ao BMRBN o YEAE AT I B A SRR A RO TR A AR, TRACHRR TR AR, AR 200 AR o A
FR W ATV PR 1) 2R B o AR B ER = (i B o BRI AR R 40 A TR R K R LA AR S AR BRI, W]
RELTHEMR BT H 2 54k H 5l R AH 46

3) LA X AW SR Ak B —, 5B IX TR AR S TR 900611 25 ¥ A2 bk B IR A8 bR i A%
R R B F AR AR T B o A SR L I R . TR I R TR 0.5% A
1.29% MR AT Bt 28 1 ME AR rh 4 i VR S AR IR 23 4E SRR (43 30l v 1.6486 1 1.4218), $2i 1.5, 4HTAL T4
NAFEE PR . MR D B %, HEL 1, BB AT TARAE & 2R B eh g o O, ] L)
R4 T AR R A TR o A BB R 22

O BEE (1) 5 YRR HE IR SO BB AE 1) — DN EE S, EABER RS ARE, ekl
S SO 2540 TR B R B RRAE[17 ] (HA2, SO BRI 4R TR B HUA S o 4, S dE(E R IX
AT 1~20 SO EZTRARMMB ) FORBESIEARBEAT 23 T 0 ] 13 BUA [F (1 70 el EAEA R4
TeARMFIBEL S T o b rp, B &/ N BEA R D, THR A JEERIEIX (B 2 40, X WS B VREH
HX[18], PHMRER . SONBESRHERE AT DRI 480X A T H, /R ZHhs, mE ks
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B WS, WL TORIGEEES L B, 810 TR 4E Rl & DU R AR bR w4t 4 S B BRARFAGE K%
AACHI N AERLE,  DUSE S S R SR AE S 20 Bt X3 A% R A2

E&WE

VR TR B 5% S 9206 = T 0 4 10 H (SKLFSE201002) ;  H il & #0& JT W 78 4= 5 0 1 %1 3 5

(1104-07).
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