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Landscape ecological security assessment based on projection pursuit; a case
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Abstract: Regional landscape ecological security is an important issue for overall ecological security, and also has a great
influence on national security and social sustainable development. Based on the products of the Landsat 5 TM images in
1990 and the Landsat 7 ETM + images in 2005, landscape classification maps of nine cities in the Pearl River Delta
(PRD) have been compiled by using remote sensing ( RS) and geographic information system ( GIS) technology. Using the
aggregation index, crush index, landscape shape index, Shannon diversity index, landscape fragility index and landscape
security adjacent index, the spatial-temporal characteristics of landscape patterns in the PRD were analyzed. On the basis of
these results, the landscape ecological security index was calculated by using projection pursuit which is based on a genetic
algorithm, and the landscape ecological security of the nine cities in the PRD was thus evaluated.

The main results of this research were: (1) from 1990 to 2005, there was little change in the aggregation index, crush
index, landscape shape index, and Shannon diversity index of the nine cities, while the landscape fragility index and
landscape security adjacent index changed substantially. The landscape fragility index showed a decreasing trend, but the
landscape security adjacent index has been increasing; (2) from 1990 to 2005, the landscape ecology of Zhuhai and

Huizhou cities maintained a good security situation, but relatively low values of ecological security were seen in Dongguan
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and Foshan cities. Except for Foshan and Guangzhou cities, whose landscape ecological security situation improved slightly,
the other seven cities had reduced values of landscape ecological security, among which the largest decrease was 0.5193 in
Zhaoqing City.

The PRD has experienced rapid economic development and intensive human activities in recent years. This study,
based on landscape analysis, provides a sound method to discover the alteration of character among different landscape types
and to understand the landscape ecological security status. The results of this study might offer important information for

regional eco-construction and natural resource exploitation.

Key Words: landscape ecological security; landscape index; projection pursuit; Pearl River Delta
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A M PIT SORAE S L RO A RS, B 7 iR A S L 2EHA — R E B/, &2 8N

hitp : //www. ecologica. cn



5900 = R S 30 &

ZEPRT, B0 T 0.5193, BRIL= A il X 2 5% s B R R ok 1 AR SR R K R B 22 5 R BUR AR R B R
HRIIAR BEE M. 2006 4, HEE CERVL =M PN EREE ORI LRI ) (9 H R AT , -3t 77 BUR AR T TR R T BE
AR — P U, R =AMRENE T Z2ROUE B [ ERE ZEBERE,

F1 1990 FHRI=RAMATRRIELRT—LLAEBER
Table 1 Normalized results of the landscape index of nine cities in PRD in 1990

bl AL WA SOWBRIE Shamon ZRHEITE  ORMHIENE  RMERBEAN
City Al LCI LSI SHDI LFI LSAI
R 0.0222 0.4412 0.1431 0. 0000 0.3222 0.5353
il 0.5239 0.0807 0.1799 0.3775 0. 0000 0.7134
TN 0.6713 0.6762 0.1621 0.3531 0.5226 0.5758
B 0.5626 0.5764 0.6438 0.3447 1.0000 0. 0000
=M 0.8985 1.0000 0.5099 0.5116 0.6699 0.9989
V| 0.6188 0. 8060 0. 0000 0.2988 0.5599 0.8531
7 53 1. 0000 0.5258 1. 0000 1.0000 0.2083 0.7602
BB 0.6385 0.8689 0.5622 0.2263 0.6287 0.7037
il 0. 0000 0. 0000 0.3004 0.0584 0.0747 1.0000

:2 2005 FERRI=AMATRRIELT—LLAEBER
Table 2 Normalized results of the landscape index of nine cities in PRD in 2005

T RERE W RTBPRIEE  Shannon ZHPEREE RUMET AR R Z LA R
City Al Ll LSI SHDI LFI LSAI
KEE 0.0000 0.0286 0.4598 0.0000 0.6631 0.2635
il 0.5311 0.1122 0.4673 0.3976 0. 0000 1.0000
Il 0.6311 0.6709 0. 3669 0.3429 0.0000 1.0000
o3| 0.6619 0.6191 0. 8637 0.4257 1.0000 0. 0000
B 0.8488 1.0000 0.5471 0.5125 0.3004 0.6963
] 0.3963 0.3743 0. 0000 0.2618 0.1695 0.6335
7303 1.0000 0.0076 1..0000 1.0000 0.1845 0.8719
BEpK 0.3935 0.4262 0.5162 0.2478 0.3455 0.3888
Frly 0.0275 0. 0000 0. 5998 0.0235 0.0172 0.5737

4 WiRSEE —4—1990
AR SCABRIT = A ST  3, 3 T B SRR A —v—2005

1, IR AR BE L SR AS R JBE . FULIE 4R 46 2, Shannon 6 \/

N
£ =2} oo (=}
I T

TECHPE S8R , MR BR T BTN ARG SR T
P 3 9 e SR T A DX AT A S e BT
R

(1) M\ 1990 4% 2005 4, BRIT=FIYH 9 T REK |

—_
[N
I

B AT 2R
=)

Landscape ecological security index
—_
S)
T

ZREEAE R TR T RE S5 BE 18 BRI R % 2 4T 2

o
o

TR B TR R 48 $F Shannon 22 #3848 fL AN 0414

R MSEARNES RSN L S PR BAMRE, AR % G 7w vl o a1 A s
EMIEE B E AR, TR T EAE

B RS, T 9 T B W22 A AR TR B0 2 I 5, M2 HIZRAMATRRESRSRME

Fig. 2 The landscape ecological security index map of nine cities
in PRD
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(2) A 1990 £E3] 2005 45, BRifE A M BT SR AE DL 2RO — B RS BT, TR SER LB T 55l A
SREE—EBAG RO IR MRT SAESZ2RAMA RS, HE T HRNESZ2ETE —ER
BERGIRIN , AR 2 B B KT, I8 10,5193,

SRR T REGS = VR A SO R R R, , S B8 Mg 20 R 2 [ B B BE 48 05 T AR I o 4Pk, LR
)7 52 FA BSOS R Sh ARG AT AR AR A5 e PR A o123 (B OIS B M A ™ HA 5t
X%T“ﬁZIBW?%E—mH’J*E%‘W“ B, T T SR VLS 2, B AR T 1 BV B AR [ X R

ﬁﬁuiﬁ%ﬁﬁﬂﬂig JEHESR PRSI BN A S AR R . AT T KRB SIS Sal |
BEATAHR AT, G 8 T 6 AR PRI/ DB ORI RSB, FEA RN E AR B FEITET
HTHFE X EE L 20, BA —ERREE .

R E2C RN ER LRI, O K BRI HFE LR RN ERNE ., RESZEAR
REE , ERE KAk 20 EREF AT KRBT, 2SS FEME RNk, £E5ZerFHA
EYRRE R — R ARSI SRR E Y, AT — N RSP S RN A R BB S| R 2 Ry i 9 s — 2
AAEE, RS S E RN A —ERE, Bl AR BREHN WE”, S R E R E R,
SRR, 2 A BIRE R — BB, B R BRI [ A2 5 EATARE A AT, AR 5E
FHR BT B SO AE S e 2 — BB, X TRABR=AT S, RO LA MR SRS L e A RS
Sh,HE T RS L EEAA FRENES . R=MAXKNFNAESZ M TR B RER, RARIRIL
ZHAWASZ A EBCP MNRIRT ARSI LS G, WE R B EXH R 2 AL i A RAES G R T
AR S FiA A 5 , TR ORI AR S X . MR AE S Z 2 EBMNAEE, T PR TR EE
SR EARBAESE 2N TERS, LN TR = AKX AT Z 2N BRFLE S, W R &R H &
JEHUIAFR 4R AR IR AR SRR o
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