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Abstract; The security of ecosystems ( eco-security) has become a primary goal of national safety in China, and has
become the most important content for sustainable development investigations of the Guangzhou region and the nation as a
whole. Based on the eco-security digital assessment figures, landscape index and semivariable function methods were used
to study the landscape patterns and dynamic characteristics of Guangzhou, as views from class distribution and space
construction. The landscape index showed that the eco-security of Guangzhou is mainly in a moderate level now. Though
damaged in 1995, eco-security has begun to improve. From the aspects of fragmentation-complexity of shape and
multiformity for landscape-the eco-security audit showed it obviously changes in time and space. The resulis of the
semivariable function investigation showed that eco-security had a high predictability, and there should be a different

grading structure for assessing eco-security in the research district.
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Al R A B . XS REN RS RS AL SRS S AR S R, RET
PRI A SR AR S R E UL RS S R 0 TR E AR A ABRRRETISE, TRERE
S, REMAKE S S KIRESELMEERXRNEERR,

BV R R A S R S AL R R E B ek, B BB TRIESREY  ARE
BEGV URRB B MRS RER R R E TR NS AAWHNE R T . REEFRaE—
ARG ITTET BN & VR B RSN R T T k. EFE RIS EEME RS E T %
& XWARTEFECLRANBEEABRBNARTR" . HREEXHIRS PSR R EERE A,
MR R TR R S R . 40, Do B S A R R 2 R R TP, UK IR R
WURZS SR BRI D2 B SR AE R R AT A SRS ERET T, REW, B TES
PRI, M F BT RN RRYE, EANRBASREERSAFENRENRAEESRES
AR

ETHEECETERMNT M ERZ 2B TN EFE R , AR5 X A S L2 5 05 R E#TT
RN HE M M G207, BNAE SR 2N AR FR U FAERZ 2R EEN = o hE R E R ERE
SRR G5, BE RN MR A R 27K A 22 8] 5 S R E DL X 3R 4k
1 HARE|RAEHARFZ
1.1 WXL

T AL FERIL = AP 0 fE L, kb E112°57" ~ 114°37 | N22°26" ~23°56' 47 B X A B A JF A0
& 10 X 2 77, %5 18 7 st OB — Btk ), AR SCR R IHB AT B R R BIFSHA Z V8 8 R IL 8Bk R
. EH H BB A 10 KA IR 2 AT, BEH 7434, 4km’ SR ILE, FH R (R, dLH AR
TR, P EE R, EE R = A g b B R,

FTHERSRERMEANEREENERENHELOR, ANESEESMETRR, ZAFEEXRI"Z
FRo BCEFFBLIR, ) MAERM R MBS BN SRS, 258 ARE R B, i A AR Y
JBo FBAIRTTAERTERRTERWES , =ET KEKIRTHERE, EEW T AMKEERE, W
X R LIRTT B L
1.2 BiRRIES RS0 E R K
1.2.1 ¥3BkER

BESE T P EE R B R A4S B 3% M T Y Landsat TM B8 B8 304 (1990. 10. 13.,1995. 12. 30.,2000.
10.14.2005.10.22) , A E EEAHEE, BR T EHE S K 122/04385(122/44 55 15% ) , LA I 225
A BOG AR AE B0 s S B R A dE T T AT B X R (2000 4E X R s BB R TP ESTHELEY (O
REGTHFEE) WA S S AT R EEE , DR IRT &1 T8 X I 3058 W U 858
1.2.2 ARZEIEEHE AR

PSRN s R R AR L 2 FA T, e i R R VEREATERR 5 2 DA RAE R R 2T 4 R
S HmES WAEE 7 — 5 SR CRBB T A X IBAERZ 2T MM A1) . TR R/DRITT A BT
(30m x30m) , A, Fra SR ar i il grid 2308, iR K/ A 30m x 30m,

1.3 FWgRH

JoMTEE 10 X 2 7, SATBIRZRIERZ R K, kG sk s/ v 284 T AR B G ) % S WA R 3 BT
RSTR , e T Ho0 TR 8 MTBE AR A IF, e v X, EIl, X0 R i AL FEER 1
BB B PR X AR 5 AN RIRTE BRI, 7 5B X IR TT LA 74T
1.3.1 FWEREEERSIHTE

B, MBI A 2 L (PLAND) #8855 , WBEER A A% . 0 A RS R M FEdE 3L 3 AN TH , I
PD.FRAC_MN FIER ZH44: (SHDI)3 MEE, R R MAKF LEBSKR LG ST FF R ZERIB R
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FOMEETHE AL fragstats3. 3 FHFBISCH , T8 80T BLAE fragstats3. 3 T 58 Mo
1.3.2 AXRREMZH X SRMEH T

RSN FR R EREH—RIN SR, 238 B KT 22007 G\ a7 O 5
B LA RS A e S Y, ARSCORBRTBI R 7 B , AR BUSORI PR B B 4h 4 A0 B8 N SRR 38R , 32 &
AL IR AEAR B A O IR X BT LA R BT T 404 — R [H] B AH2E Moran B T & %A Geary i) C
RY FTERZ TR T 0 W 270 1 B A M s R 7 2 R 28 028 FARE

Moran I Z¥(A Geary C Wi REAGHE AR o Heb, 1 RBWBUETE -1 A 1 2./ TF 0 FR
MR, FT 0 RARAHR, KF 0 RARIEMR, T REWAEIHEB K, RARMHRXXRBERE; C REWBETLE 0
~2 220 KT 1 RARRMR, ETF 1 RARAHER, /M 1 HIEMHR, C REEBEEXRF5%(0 3 2), 4
KRR,

AT 22 MBI ER R R AR LG A T EIE,  30m x30m [ grid &8, WREEHITEY
ZOH IR BR K, ETEZ KRB BIZ R R, 7 M 7T 5 7 1B 500m, %5 5 25 W B 5 1R
1000m At , RN B3, B ET LR 1000m S A SR b , Xt R EE ST B R (I =R HE
REEF B OB ITHE) AR AT L2 HRE . BEREA GS + #HTE 24Pt E, F
J7 2 R AR SR AL AR AR 22 Bk R B R i R o v, e R R L L A
2 HER5HH
2.1 ERRENRIME RFHESH
2.2.1 AEBREFFMEKINFE

PR R B R 5B , 78 Arc/Info ¥ Grid i, ] slice fir -3 M AE R L 218 H
BET %, EHZR 48 1 :0~30, 1 :30 ~50, M :50 ~70,1IV:70 ~90, V :90 ~ 100, H, ZH R4S HBALN]
X2 A HEA I TR, SRR R MR E KSR B EARE (1> V) BT, KRR BIRRES
BRI NE B2 MR M. ZIEFRARKREMNER, S BRE 1 HERMEE

(1)~ M

M 1a FTLAEH, MR ST E L — B R eF R A E, H AT 36.89% ~56.4% ; ik , % Bt
mi A B H B, 7E 22.9% ~39.2% Z B R H E R E TN B0, METEIZIARE ,1995 SEFMELFR
I XIRTE AR E 4 WA B KIBEE R T, TRER LLBIE R 6.45% ; B, S5 B 09 KIRTE B/ 7. 04% , X
MNEFEREA R LSS T FSE T WERGN 13.4% , XFRESESBEEROEEBEE . 1
FIRAZ LIPS iR AR ST RRE S8 & . 32000 48, B — B L 2SR E A B 7. 4R,
F% B HAIBREBUN, RN EHE BRI SIS, (BIRT A RZ 2 ROATRTFEE L &, 1K
TASHERERFTE—SHE., &E, T 2005 £, —BLLEFZNEA LA T 16.53% , LA
FEFERR BN 16.31% , [Fet, 5% TR SFRMHRBAESE, BT 0.86% MILF L%
FIX IR, KIS M BB MR BN, BT A ST BRI EE R R,

(2) F1TBIX

MK 1b ~f FILLEH , ARSTB X B AE ST L FR I B RE R, B & X IBA &5 B E AR
PIRAERHEREBNZEST, BT B R 2K K shA A it ] 5 42 8] 40 FASE

MALTH AR 2 B R B BB e L L T2 M T A9 28 4L (1 1b) , U AL TIT B9 A 23 5%
REFETEARERERENE L, RU—E.BHNEENE, K 1995 40, B TFEFR R B LAIREH
Fi,3F B3 2005 4, X R BN AT BAES B ENAESHERF R, H LAl 68.04% , RN AT LR
B,

ME 1c FTLUE H , 33001 A 2 Bk, LH B H RS  7E 1990 ~2000 4£H], ¥R 5
B HL IR SR8/, E E B 2000 4EAT, FRALIE R, X BB H R EF RN LLAIEHE BN AR ZHH ;2
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a 47 Whole City d F6#3 X Huadu District
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Fig. 1 Ratio structure of each eco-security level in different areas, 1990 ~ 2005
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9 L BIA KRN , BEIE S 5108 15.49% \3.13% . Bt 3GIRE5F & BB B0 Re st DA B b I AR R 2
22 NEE L T

X WA R EHFFK TR L AIETRRE , DL — B K20 B o5 a3 L%, 78 2005 4F, %5 % B
H54.9% , HRFHAHEFELZ2I LAIER T 60% (B 1d) , 75k, AELGRTLIE 1, 3] 2005 4, B2 Z2H
FRMENN 14. 54% B HLAIE , KA REAE SRS H B ESE EHEFEENR.

S, BBXESRRERABZE. BRESFRME AR SHE B, B2ZeFH T H.5
BN &, 750,78 1990 ~2005 4R (8], 454 M AT4F 4% IV 1% Lo 45 1 PR A = PR AR 52 3, B 1990 F 2000 4F
R, 1995 12005 4EREMR. HBADHEHAIEFANERNZLEFR T, ZRUFRHEEXAERHRER
WK, I BEHRRY, B BENIRE FHET R

HUDR X 5% B X AR E 2R T4 A (B 1) B2, MERZ2LFRN AR BORE, .08k
RPEDTREEE, FHNUFRN AR FENREHER, Bk 1990 £ K 36. 72% 4, HARHAE 63.5% ~
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AR S
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Fig.2 Dynamics of PD index of eco-security pattern at landscape levels, 1990 —2005
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WE 2,14 PD iR , AT BX 3 =28 — R HO 3 X 33 AL F2iT IO~ X35, PD fl 2k
2 N7EARL, He, ALK PD HiZR7E 1995 4F HB—AN , SRS RS2 T B HL4 3 Rl 2o #07E 2000 4FH 3R
DEEAE , TR 4 > DX ISR B H PR 25 %2 4 1) o WA e AR B Il iy B BT, T AL 5% PR R R A s B AR X 3585

FA—LKRHFE X, RIATE 1995 4ELIET, 140 F55, B 2000 4264t 2k T 8% ,2000 £ LU 5 B F. BiBA
HEADREZHAEEH 2000 F£HiG. EFS5FHXLFEZBIBAAHEVSE, B 2000 4ELLG, 7 Migi4k
B LA R KT R B BOR B SEHE , R A SR E DB KR, RREDSTE A FHER PP E I
AL BRBENILAEEABRNBEEETHRES EERTE 2K ETFHEFBERANERERE, B4 MWE2 i
LRBHEEE, EMRERY, REFRKX PD 2K, AR LK TR B MBmi, RAHA
DREEHEX R S ER R EENR,

BJa, B X IEF5 % B XN, PD #iZk 2R FERR L, BB AZ8TE SR T A R E T
SN, I X BT IEF 5 EHMEYEME. 2MRIR, ERLL2EA U E M 2
Vit Y=

P 2 B AEIHER , AMETT X PD B K, BRE/N, SFEFEZTIG AR M AL 2R RE
IR . REFERE, HFBEN MM E 2SR S 4E X0 E, AT E Dy — RGN R E2FR
FIBEHOM A S E 2FRE MG THEEk,

(2) FRAC_MN

&l 3 B, B4 SHE AR AR B I, X 2 HAHE AR U R T A R0 B IR RS E frik @
Bo (B, MEPMREESE S, BTN KIS ARSI R, 2 08X A % B 18 Sl 2228 2k
51, 2R 7E— BT B PN SRS, SR G L3 Hb, bR IX L 1995 4F iR b & 8 8, R -, KR
3ANXIRMILL 2000 4248 . BHE, NRUFEIERE , I XIBM AL 2N HR T “NE"HE,
AE R A e B 2 B b, RV HA R LRI IR E 22t 53 im s AL ILL 1995 42 s 2 45, S5
JEHRIATRE, RARASZERNWERERHE 2 Z /MR35 2k,

(3)SHDI

SHDI iz £ Ui 4 firzn , FTLAE H, o0 3RIX ) SHDI g 28 HhaEs sk, 2 U7 FIREI g 2284k, JUE AR
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Fig.3 Dynamics of FRAC_MN index of eco-security pattern at landscape levels, 1990 — 2005
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Fig.4 Dynamics of SHDI index of eco-security pattern at landscape levels, 1990 —2005

REGET H— SR BT T AR LA R, (R I 48 R XA S B, BRY T RO A A B 2 R WL 2 A 4 00
No ZIGHIF D B AR L AN XM TR EER[URE.
S 2 MTITRIESURLL, B 2 FHETHRER A, BHPTT R B BRI S R, AL 38R

% B X SR RO SRR, B R R N7 BURLE, i 2l {E H BRAE 1995 4F

L5 LBk, A R B FORE RO LU [F] A B8 5 B A AR 22 2 5 DU ) RO A AEE, 308 IR 32 0L IX 388 JBAS ]
HARR, Sy BAL IR [ A A 2K P I 28 IR 0 AR SRR IR I 22 57, DA R BE#E 3 M Bl R AR K 2k
22 [F) A BRI , 2 AT SR R R Z AR R R R, A RS2 1 B

#£1 FEAREHRBERNTRSIEE

Table 1 Variable value of landscape indices in different areas

KB Ar PRHEIRZ Standard deviation A 5 B Variation Coefficient EH
ea

PD FRAC_MN SHDI PD FRAC_MN SHDI Average
4T Whole City 1.994 0.001 0.071 0.2222 0.0009 0.0693 0.09748
ML Conghua district 3.968 0.001 0.096 0.3199 0.0008 0.1173 0. 14601
3% 3, Zengcheng district 2.653 0.003 0.131 0.3113 0.0025 0.1582 0.15732
£ #8 Huadu district 1.708 0.001 0.151 0.1740 0.0014 0.1856 0.12033
# B Panyu district 0.913 0.005 0.099 0.1545 0.0043 0.1385 0.09912
FL0 KX Centre of the City 2.066 0.001 0.054 0.2745 0.0009 0.0769 0.11742
SE-14 Average 2.217 0.002 0.100 0.2427 0.0018 0.1243 0. 12295

TR SEIIT R o R 2 B S EHEL, PR SE B 3o e X3, 3 P88 R RPN FEYS  Averages in line indicate the average of some index, while

that in column showing the average of three variation coefficients of an area
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MFE 1 PRRYCEIEE (RPRET) FSERZFE S REE SR, PD S8 E R R X, HiKE
SHDI, J/Ni) & FRAC_MN, ZKEIH R FMAFAERT , A 5] B =046 SR A A F i BURFE B, Kb, PD 8 88
UK, TR R Z K2 FRAC_MN, M3 MEBMER RECFHHE (R 1 WEE—F) , ERZLERMWFHE
) X i2s F R B B, AR RE RIS IX 3 MEER A RECEHE R 0. 15732 HIR 2 ML X Fi7E
#B,FXE S H14 0. 14601 F10. 12033, H/MEHHER 22T ME &, HAEH5 518 0. 09748 .,0. 09912,

2.2 AERREWNEMGERE T

XIBAESZ LR EHBENE T BR HSERR EABRESERNER, #HE BA R XA AERE
T EWHE . BRI MR EEH , BE TR ESZ2KEEEREGHETHE, RBAETE2K
R E T, N R KIS SR RENIAR, f HiESZ 2B EFH N E EMREMEA
2.2.1 ARE2MER EHERE

HTFEN—BTEM B AR, 7 KIBAERK SN = 8 B HRXMEWAE ST, Hd, =R B
FRGVHERTTE BEHRRY, RECTELS R NE 2, NERPTTLIE N, Moran I I REE KT 0 FH iR 1,
Geary [f) C REITE0 ~0.1104 Z |5, #&if 0, FIRP RN REY, BB IUKT L, IR X ERLELFARE
BIIEAERR R, B BJL P BRIEMRX,

£2 FEARSNESRENZEHERAXAY
Table 2 Spatial autocorrelation coefficients of different areas

X3, Area Moran I Geary C
1990 1995 2000 2005 1990 1995 2000 2005

477 Whole City 0. 9665 0.9563 0.9516 0.9828 0.0324 0.0425 0.0472 0.0163
M Ak Conghua district 0.9471 0.9122 0.9120 0.9470 0.0510 0.0856 0.0861 0. 0509
383 Zengcheng district 0.9540 0.9457 0.9421 0.9678 0.0441 0.0526 0. 0562 0.0303
AE#R Huadu district 0.9318 0.9372 0.8830 0.9397 0.0657 0.0604 0.1149 0. 0583
# & Panyu district 0.9361 0.9410 0.9343 0.9324 0.0622 0.0577 0. 0642 0. 0663
FL0 35X Centre of the city 0.9520 0.9237 0.9230 0.9581 0.0467 0.0751 0.0758 0. 0404

2.2.2 AREENTRIGEWFHE

HREARZ BN R K, BA A F R REHEL DL RSS B/ KEH X RSB, I
X RN A BERA BT Bk, 3£24 N RELL K 24 Flidk, ik se s R, KR B BRI
HAESHPNER FERUEAFE KB, BREXBRK—KBBHE, 20 8E 5, FERUMRAESE
LT =/ HESR

(1) BHAERIE

ME 5 FTLLE B BB AT, RATEA X BRI R R HE /N (0. 622) , HA XIS P M ¢ REER K
FT0.8, MAEMHEESRE BT ZZHERT 50% , KA M A RA&XHAERZ LK PEXBHNBGRIF
B2 ISP P , e A B K ST B 2 I TR PR 38 R o

(2) RS F

TREFPEAHESZEEREHHRBZFHE ., AR URRDSEERE, OF B X W
PRI A A B e 23 L B T A AR, 28 B R BB A U BB R T e e RB(RY) &
H1%0.886.0.965, @I IX AL T FIZE AR iy ZebE 10 - BB BE B 38 , il 2 F 4R A 3 0, SR /5 R 8 3%
s B AL A RIS B AL, R 43 51 0. 981.0.856 #10. 622, 38 78 MALT A K D IR IR AR A 2K By 22
ERFAIEMI N, BHFE2ZEFEAR  ERAFHBEIER . OF Sa Bn, NETEERE, E8E
KRR TR B 2 2 IEMNM AL, ERARIRE B8, BN S B ERIAER],

HRK, BEEH(C) BERAHIRIEZNNTERBHEREIENER, SHF 2 (C) ZRRANTRE
MEIRNER, —EZMARGEHNBNER(C, +C) , NHREGHE. S&ESRNERZWRREIEET
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Fig.5 Semivariogram and theoretical models of eco-security levels

BRESFTHEAI(C,/( C,+0)) , BMEESRERZWFERRASGEHERTEKNZER I G 8 HE (C/
(C,+C)), —H,C/( C,+C)KTF0.75 KRG ML B AR, AT 0.25 ~0.75 My H 42
6] E AESEME, NTF 0.25 S BAEEMAREE . B, NS £ SR A EK LEIR/IRE , O LRI
FEX HLEX BT ERL, C/(C, + C) BFEEK, 4371 4 0. 949.,0. 882.,0. 876 ,0. 826.,0. 776 , 3= B [X 5
WEIREAERZ L B2 SR REVL R R BT & AN, Wl R A 5 % 4248 18] 28 SR8 B 9 P F MR 35 v o
QAR AL, H C/(C, +C) =0.500, RMBENERLZ 2 BTt ZHEHLE R Zm AR,

BJa , I\ B RS RETE Y 4100 ~172200m, ZEE R B (A,) XV ZRBE K, Hi , BEMEHX
B8 B R SRR OB B BENAERE RN Ao HER, RALHBWEBRAER ., EBALETH MR
A BHEMGENRIAD, WERZEERITN LS RE N, % B X NAESEESEGK T EA LR
DYRXAR, 0] FE MR W A S e S, QREREES N, IEMXAERL LK FHERBHEARBT T
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V) 5 46 B4 B TR 20 S oA L 3R 3 B AT B B IR AT
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SRR, KSR ST .
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Fig.6 Semivariogram and theoretical model of Eco-security levels in Guangzhou city, 1990 — 2005
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Fig.7 Semivariogram and its theoretical models of Eco-security levels in Panyu district, 1990 — 2005
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