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Landscape ecological security dynamics in a fast growing urban district. the

case of Dongguan City

YANG Qingsheng"" ™, QIAO Jigang', Al Bin’

1 School of Resources and Environment, Guangdong University of Business Studies , Guangzhou 510320, China
2 School of Geography and Planning , Sun Yat-sen University, Guangzhou 510275, China

Abstract: Based on the “ pressure-state-response” conceptual framework, an evaluation system is proposed to study
landscape ecological security dynamics from 1988 to 2005 in Dongguan City, a fast-growing city in Guangdong Province,
China. The pressure index, which describes the pressure that human activities exert on the environment, consists of urban
development intensity, population density, distance to major transportation routes, distance to nearest city center and
distance to nearest town center. The landscape security state index, which relates to the quality of the environment, is
composed of landscape patch density, ecological service value, and landscape vulnerability. The response index, which
reflects the reaction of human beings to landscape dynamics, is defined as adjusted intensity of natural reserve districts,
forest, park, and crop lands. The evaluation units are Landsat TM pixels and the fundamental data set is obtained by
classifying raw TM data. Transportation and city-center location data are obtained from topographic maps. Population,
environmental protection, planning, and other data are obtained from the Dongguan statistical yearbook and the Dongguan
Department of Environmental Protection. The results for Dongguan City indicate that the pressure index was 0.317, 0.394,
and 0.472 in 1988, 1997 and 2005 respectively, which means the landscape pressure increased from 1988 to 2005. The
landscape security state indicator was 0.473, 0.406 and 0.365 in 1988, 1997 and 2005, which means landscape security

became more insecure. The response to ecological security dynamics was steady from 1988 to 2005. The weighted sum of
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the pressure index, the landscape security state index, and the response index is the integrated ecological security index
which was 0.497, 0.436 and 0.395 in 1988, 1997 and 2005. In short, ecological security declined from 1988 to 2005.
The districts with middle-low ecological security expanded outwards from primarily town center locations in 1988 to outlying
urban areas and along major transportation routes by 2005. The high ecological security districts, which consist of
reservations, forest land, parks, and rivers, were steady from 1988 to 2005. The study indicates that the pixel evaluation
unit based on 1 kmX1 km neighborhoods is useful for calculating urban development intensity and landscape patch density,

and in smoothing the ecological security grade boundary.

Key Words: landscape ecological security; pressure-state-response ( PSR) ; Dongguan City

UEAEk WA B T R 5K, MR RS SR AW ARk, 72 A T BB TS B AR BR AL K Bk 1
Tl A RON LA S A W) 2o s/ A A R RN DX 3 118 A 2 8 4 ) 8T, 3 6 ] 5 S 7 o gl W o5 N\ 2R
BT SRS R R RIS S ERE KR, HA AR L 2N T
PR R, 36 [ 7E 1997 AR4 A 254 4 e B 1 SR s 50 B2, AR XU S TR R e L AR S 4 R AR T
NHAE TR MR 2 5R (BEASKOR AR 16 DR BRI 022 BE R A 23 U IS W PR A8 A i B ) 55 5 TS 2
B RRAS  dE AR L e AR eIt s AN L e, AREE - HRAES RS A S 5%
RN HFLLAE [ SO R A 28 R GERT AR A= A R 55 5 NS A A7 2 S R A PR IR R BE 7, T A6 4
HER RS IR SURLMVES RGEH BB e B AT RRet h 3t iy Y . Ik, A S % MM £ 24
HAE L K BRARSE B ARBEIRAC T N GDP A B B R K055 N S8 U A 80 o o e S HE T R SR T
Wy, anzs 7R sE TR EAC T 13 AT AR S E 2 Eh AR Huang 05T TR 4R 1 1 24 28 22 4o
Jai'¢", Singandhupe 2058 T EDFESS 12 fRlh-A: 251X 2025 4ERI/K R e 415 5, Wu 25 FBOM 8 1k 5 %)
TR ARG AT T IS Su S0 i AR Z 2T TN, Zhao 45 Xt 3 [ 78 i Fir 44 B 4 28
BT TR AL X BTG A A2 AT T S AT E R S5 X e A Vi o b X 19 2 75
TAEPAT TP XA TTM K e Sh T XU A2 S PR TR IT , DX e o K R 1 A=
ADLAAWFAT DNE W VPN XS AR A 4 B F ORI TR, b T i ER L 2N 615 24T
RO S, RS AR E AR SR BE TSRO T — AR A e RE ORI 2 127 2 R A oA 252 A B
FITENFORE B A 24 RO A 384 4 FEA 4G FOWL E B RS E 1R S5O0 A KU | gt B 8 A S5 0
AJFESE M N AR A S RS (T RE , Wi SR oE T 2/ )1 sk SO A A8 % e Ry 2Rl R S5 Ao T
JUINT B A A 2 A SR R AT LR AR RIS T A T AR S A Ak ey BT G R WU A Y T R
FEI T SFE A2 s R INAETFSE T R T AT 2R S St A Jm T XSRS SOWURUE |
PYLE A AR T EA T R AR S HESh AL 2R SO R, SOWAE S Z IR EZ MU NI
Y 57T, PP FRIT R AR A (B GE e m Lo WA R b 32 SR AT B DXCORURE J3C00 4 {EAR BBC, 4 (L Y B
JEARA 470 {7 12 SR a5 (1K) RO B, A R BE AR IBCSEORS 40 A9 2 ] 438 A5 ALOULRS Jm 8 AR L, 15 B B9 P4 45
R RHEW, P, SR B S L IFN R R el $5052 20PN BT b PRl i At X 5oL 25 2
A 2 AL R R PR A EERAIESE o SR DA IX el 2522 4RO, R s R AL A 2522 4278
AR, TT LA R A 25T 3R 2 e i) BOR € B2 BERL 7 Y D SRR

ACEEE RS GIS FUFWUAE 2 BRI Iy ik | AT Al PR & e i ZR € 11 Ry 3], LA SN A GIS B4l
HFEBEHIEIR , R I —IRZS—M R ( Pressure-State-Response , fij #K PSR ) HEZEAR AT | 438 X 50 W A 254
VEM R PR ZR AN [R] i [R] A As (8] b A SOMAE S 2 A ROL TR L, SE AR B2 29 2 S #aroT 15
71 RSHE I T A DX W A 2 22 A g i s AR AR
1 HREXHER

REENALT T ARAB RS, BRI A AR 5, 64 N g SBIRII, 2 0% K e XA AR BT, 2010 44211 58 i

http ; //www. ecologica. cn



1232 A E = 33 %

A7 EE 4246.25 147G, L FAEIE K 10.3%  Hod S5 — 3 e 16. 64 1250, 354K 1. 9% ;55 Z k3 fin
{H 2183. 18 427T, 44K 16. 8% ;55 = =V 3 f{E 2046. 43 {270,384 3. 9% , 2010 K , 417 # Al X 1 i FX
798.48 km® , AL AL 61. 31 km?®, Bl M AIERIINTT P2l 2548 AW e, R i i i o AT &
JEALIE i 2 20a HARFEMATHAS ] T Wl AR, 5 2 AHIE I 3R e AL GRS K ik T — &
FIGEIRIABE [ ™ SR P A LR 7 A 2B At S DRk & 1 X A A 25 R BE ) 1L, 1T LA A X3k P R 62 % R
R ) 5 PR BB A AR
2 EVMESRETM
2.1 SWARZETHNIETRAR
2.1.1 P EITHE

ALV BT R PPN 45 A B R e X R K5 BB b PP ROTAE A DIATIEL
BT RUEE  PEU 25 SR AT DA S e XS 9 A A 2 AR T TG vk OB AE S R e XN 22 57, o TIFRAES
GARTEXIN N 2SS FWRE AL TN R T AR e $E | ZR 8 A 45 R G O A PR BT PR
PHTT SO AE S 2 AR 5 I S5 R FHAG T R A e o T 2 B I TS i A= 28 e &1 IV A5 LU& T
FIVEN BT ST T E T T RS AE S AT DB PN BT B MG o A — 28 s e R
R R SOWSE A e bR, T 3R B I BN [F)A 7 B X A B T B b R SR B S W4 A S A
b, SR 05 R ZS R A TR AP ST A SR PR LR B 8 Broks B8 AR08 470 (i 5 1k FRE S50 (IX) 19 3k
&, W DU MO R B B R AR A VI L AR IBURE i RUBE ) DX A S iZ A5 e B & 0 B | oW 45 4 4 4
b AR ST, T e AR OT A &R B R AR e 2R A o S5 N T S5 WO B A%y B B ) T
WAE B EE 1000 m 252 25K B 2, T LABEEL 1000 m VE RS i Bk i | 25 i AR S8 A M i A
B, P i AR SO AR F B ) 2 — A5G R SE T AL M 3 1A B AR O T R R RRIE | DL Y
B EVG T R FEARTEN B0 (R0 RUEZ 30 mx30 m, PEOYAT, SR 52 00kE BE R0 2 25 A0 1 kmx 1 km 23 HLA%
WEAE R BEAMEOT R E . XA PEU B0 A R T A D dl i F b T & R 5 BE | 5o I8 A 8 B S F8 A 1 11
S AT DA IR S 0 i 4 B A b A 2B | TR, 520 B AR DE O B OCAH L X AN BLOCTE AR AR % 2 AF )
R B AS [R5 2 TR R s R 8
2.1.2 HERRMA R

0 A B A A A e A R BRI R — RS — i iy 7 4B AR O 1020 50 e Sy ARSE T M AR AL A
TN FEPRIAR R . PSR A G 5 ) ABRIRS FIet e N A8 AR A, b, A58 R ) #3828 B 5l 3 ()
Fl SR PRI ), A4S b A B SR BEUR B i BT i AU s FRBRRR S AR PR g BCAR B UR ) B R RN T i
DA G R B35 s ] A9 78 AR RS 5 b 2o 7 4 A Sk 2 0o B S 728 fe i 1o S T AR 2

SO A VRN R AR F2 M0 EE T 22 70 R B 5 AR S A o (R B, RSO 44 TR, Sl BE s 3l &
R, FOULR GE Y 58 B P AR E Pk, T 400y BELT AT AT A2k 5 [R) Ip T B 46 b v] 25 (8] 5 Ak, BB 7 40 S i S5 UL i)
p2s R R bR A R G ACRIE . AR SET R0 AR 25 K g =Bk [ TR S T A ok A g 1 ek
Pk b 4 R AR A b A2 A FOWA W T SO, SO AR S VAN B T R, AR IR G5 T REA TR,
T FRAE PRI T X SOUE B AY  T , HEEUS W Bh e R R B R AR T R R N HR DL SR
FH RO 2 0 v i 2 < 8 R A 55 Mmoo 10 B 2 R 25 S 3 T 1) B 5 R o A A TR T F8 BIO AN 4R
B s OWL 2 AR RSO H B S5 M 58 B vk Fooe P DL SR IR S5 DR RN SoOW AT A2 1 | S s ML 45 )
GbE DR et FSOULNE 55 1 R PEAN 8 b 5 5o 00w L 15 45 = 2255 TRt S0 oM AR AL i SO MILAR , e
DIRe X RE I FEAE A PEN Fe A5 . F8 bR BB SR F AR 2R BETE I | AR 5E T 5ol AR 8% 2 VAN 48 br SR E I
#1,

(1) FoOWA S8R

EEBARGET W SEER , A5G R 77 3 PR v A s A v i N 1 2G| P bR T B, S

http ; //www. ecologica. cn



4 W AR PR T p s DX AR 25 2 A s A R T —— LU AR SE T o 1233

PEZSIE IR o BT BT R A N 85 |88 3 1 T8 ) B R 88 Rl I 55 oMb o A B B AR
o, s T AR s BTSN R
., S.,(S =built)
Deve; ; = —Si,j (1)
A, Deve! , RVFHIEATC (i ,7) 78 ¢ IS 2B IT L BRE, S (S = built) HPFEIC(i,)) 76 ¢ W2 gk
FHHLTETAR, S, PP BRIE (i) 1 SATHIRR . £ FH b I 2 1) A B K A A R 7R A2 1 P TR

®1 FETEWRESREITNERER
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Table 2 Response of human beings to different function districts
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2005 0.9 0.8 1.0 0.7
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Fig.1 Landscape pressure distribution in Dongguan City
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AT M ERE(E 2) .
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TEIAN T & R , S A A5 MR 55 T RE A AN W IBAIG , A S BUR IR & BN SR R4 X R AR Bl Ay AR, S50 i
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Fig.2 Landscape security state distribution in Dongguan City

19974§

20054F

.

o B — Bk — HAlE R WL AR 5L
o ML — WA 1.000

1

3 REHEWESMEE

Fig.3 Landscape response distribution in Dongguan City
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Fig.4 Integrated landscape ecological security dynamics in Dongguan City
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JE RS AR AR X K R, RSN 4 (—20) Y XM 1988 4E 1Y 3. 70% 34 hn 3 1997 411
27.93% , 3] 2005 4E1Y 48.35% , A= AR 4E 4 X3 3] 2005 4E LT 5 T 2w ag —2F (£ 4)  EAPRE 4

TG K 1988 AEAY 16. 00% [FEAKF] 2005 4E1 9. 96% |, 1 Wi 224 ( = 4% ) XA M 1988 4E 1) 53. 55% [
R3] 2005 4E 1) 20.77% |, #5244 (TULL) X 1988 4F (1) 26. 74% [R5 2005 4Ef4 20.92%

X3 FETRARUESTRERHSEIT

Table 3 Statistics of integrated landscape ecological security index

LA A S AR R

Landscape ecological security 1988 1997 2005
H2/ME Minimum 0.137 0.092 0.098
K AH Maximum 0.841 0.813 0.788
SEI{E Average 0.497 0.436 0.395
Fr#fE2% Standard deviation 0.099 0.136 0.158

x4 EFREHRERSEI

Table 4 Statistics of ecological security level areas

H S 3 1988 4f: 1997 4 2005 4
Ecological security level — Index interval Jjfl Areas/km? /% T Areas/km? /% T Areas/km? /%
— % level 1 <0.35 91.68 3.70 691.33 27.93 1196.97 48.35
% level 2 0.35—0.42 396.10 16.00 497.85 20.11 246.53 9.96
=% level 3 0.42—0.55 1325.75 53.55 729.25 29.46 514.20 20.77
UL level 4 >0.55 662. 06 26.74 557.16 22.51 517.89 20.92
471 Sum 2475.59 100 2475.59 100 2475.59 100

2.4 itig

(1) ZR5ETH 5o A AL 2B AL R 3B

M 1988 4] 2005 4, ARSET LR A 5o AR AL 248 BUBOR BAIR, e B IXIUE B L 2R FEAR, A%
A (—2) DXIRIG I B B ok IR F 44.65% FE I RAE B 4 (— ) K F 20k A TA S P2 ( Z9)
RSP E 4 (=90 KD, 70580 6. 04% F122. 78 % 1 i A 254 4 (U 4% ) X I AR F4 5E
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AW IR, S50 037 2] 200 0 e A P DXk B2 A 1A P b SR AR A 1 DX 3k, 4 v A A T v B rpC RE
Jii) BT ) X85, 5 O A 2 222 A AN IR R AP ) DX 38 5 R T ™ e ) DXk — 3

G RAAE E RIS RN A e 4 Xk (U 9% ) R AR | A SRR X FIK &R
TEI AL R v ORAE 1R RS 1 S R 5 ) AR 2B IR 55 T i s AR R 4 (—40) IXKIR F 2R RAE R e H
M, AR A IR A (240 DXl 32 R e AR G 23 ) DI, AR A s e 4 (=90 XSl 2 2k b | el
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A SR 4 (—20) XSO
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