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Landscape planning model and primary studies on landscape rhythm

ZONG Yue-Guang, ZHEN Feng  ( The Department of Urban and Resources Sciences, Nanjing University 210093, China) . Acta Ecologica Sinica,
2006,26(1) :221 ~ 230,

Abstract; The studies of landscape rhythm are the frontiers of landscape ecological planning. The repetition of elements in the
landscape creates a visual thythm, The landscape’s rhythm directs the observer from one or a set of landscape elements that can be
repeated or arranged in a spatial order. The landscape elements usually refer to patch, corridor and matrix that together constitute
the widely accepted “Patch-Corridor-Matrix model” which has widely used in landscape planning. However, new aspects such as
landscape net and system are needed to effectively apply sustainable principles to planning and management. This paper proposes
an improved landscape planning model, namely “Patch-Corridor-Net-Matrix-System model”, and further investigates the hidden
rules of landscape rhythm. In general, landscape rhythm includes shapes, structure, arrangements, composition, configuration,
connection, radiation, graduation, cycles and more in various landscape elements with different spatial structures and processes.
Therefore, landscape rhythm can be defined as a mosaic pattern in the study area in time as well as a kind of spatial distribution
rules. Numerous quantitative metrics have emerged from landscape ecology that are useful for applying landscape rhythm concepts
to sustainable landscape planning because landscape metrics describe the spatial structure of a landscape at a set point in time.
They provide information about the contents of the mosaic or rhythm.

Landscape metrics can characterize landscape rhythm in a nested framework. Metrics can be categorized according to the
features of landscape rhythm that they address. Patch area metrics measure the number and size of patches in the order of rthythm.
Edge and shape metrics quantify the shape of rhythm and are often related to landscape elements. Landscape configuration is
assessed through contagion rhythm and measurements related to nearest neighborhood, edge contrast, etc. These metrics are
essential tools to address landscape rhythm patterns in a quantitative rigorous and robust manner. In this paper, it is recognized

with a case study that four types of landscape rhythm are normally observed in the study area not only just patch shapes and sizes
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but also spatial arrangements of the patches and the corridors. Some strategic points, which are absolutely important for the
landscape structure and the ecosystem safety, are need to be recognized according to landscape rhythm concept. At last, we
suggest a strategic landscape planning with three kinds of strategic points within a 4 X 4 network structure in order to keep the
spatial balance and the rhythm of the landscape ecosystem. We argue that proper and informed use of landscape rhythm and
landscape metrics will contribute to advance landscape planning theory and practice towards the goal of sustainable urban and
regional planning.

Key words:landscape planning model; landscape rhythm; landscape metrics; urban landscépe planning .
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)45 )2 B B B A B AR AS ThAE AT 78, () et 5 00 40 R A0 4 2 S0 & B o) s L 5 M B LA “ 5 M — T R
BB T AR BARELEBEARNNER, WMTANE AL, EHEHa LHEGRARNEH—IE
R.ARERARNSRERIR, ARMNMHEEEGMZARE S MR ERAEBREHWSHEMEERK
HESBREM L AL HEHRKAR, KARTEARERTRENDALRE.

HTHEMESESMRAEEMNEHKNE S, Forman HBH# S RRUBBHE NG, BXT 3/
EWMEHER B B AR, B & 48 8 B — - 24 R (patch—corridor—matrix model)”™ ; Leitao % A
WHE—F—EEAMBT S REMMNAEFEEWS, ISP REMH BT R T#HFEZRARNC", f
LRZEANN BB —BELRRUESFARBERMNSHNEAR, EREATEERN. X—K
A LEEMANE MG, AN EH SN X RMBERURUE T —FEB FAMTRENES. X
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EEE" .

RA—FW, #—aw R —RE BRI AR, ZEXHRE TEMER T AR P &
MENER RERLSWETAFEERNE, BEEMESHAMBERATEMRAN S —BRRANEH, N
MEEMBM TR RAENRTHEME LM, BT Forman HPERUAMEINAB—FERERY, BHHF -+
HF AR T B D) B — B — B ER R P AL E, R A 7S 4G BB 2 (ecological network concept) 3
Tk —HR R KR E RIS M 4 @ B 1B 15 8D (greenways movement) (Fabos and Ahern,1995)'
2000 4F H 37 ) BK Y4 4= 75 R 20 27 ( The Europern Ecological Network , EECONET, NATURA 2000), HZ E M2 E 5
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REVRHR FEMMENEFEM, RNEELRERNBEZENHAAW=HRUSH RS,
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Fig.1 The relationship of the elements in urban landscape planning
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Fig.2 Landscape thythm performed in the “patch-corridor-net-matrix-system model”
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B Rz S RNERY  AESM R NERMA R LAIMAER, URBR. KN HF FR K.
ZE HEBE ARSSRERRE SR, B RRBERTUE LN —E XA BERRBE RS
BERESARERE, —& KA URAR XIS K, et BRRE T RUB RO EZLHEE,
BUNELAEREJE. N & ASER BRERAVESMEEEMOEEEM. ER.AMNPYRFEFRAR
WMo B EWHEEARRT  FUEREXRLEENER N F B

Leitao Z NIB R ME B 410 3 F ALK R . 4 47 B (composition metrics) \FC B F B (configuration metric ) LA
R i% 3% & B (connectivity metrics) . 2043 B A IE B AR . (patch shape) . K /) (size) | 4 # P4 (proportion) | £ &
(richness) .- 33 (evenness) . £ # & ( dominance ) Bl Z Rt (diversity) %, Bl — R M ERE R LA XK,
KRGt F R RO S M AME R TS E R R R, B 10 Forman % A ¥ 2 A & H 3R BF
FRWE R BRI (ratio of perimeter) , Keitt % AR 318 7 12 K F 88 1€ 2 12 (radius of gyration) BF R
BARE™ . WA REERDQER AN FRYE T AT U RN G EREES, A RS
4 ¥E (fractal dimension) 1 2 —FH L B 8 1& , ERERESEUMUFN 1T EEMS AV ESHENRETL
BRASHLMEFBHEEAFTEENEY AR WBRACRE T, 57008 59 7% 58 DA R B M 4% 8 T Roxt
FAEYMBOLEGRREEXEEN. ATEEERAUARTERE L, iR -MERRAEERGE—EM
BN £5 814, K B Forman 5 A & £ AR 85 B0 @ LB 035 8 M 45 o Linehan % A MU 46 37 26 4% 22 .0 i 22 19
AL, 33 B DR S5 08 A A5 I 4 3 4 A 3 8 B MR o Hervong % NI 44 8 G5B A B0 LAF A @t
8~30 m A FERABEBYQW LI B MEIERRE, KPR MERZEMN LT LA 2 ~ 17 Fr -t 2%
B ERRBEM 3.2 ~ 9678 k'™ Lauch EAMA Y, RMFR L EQEHREE AR AL BR. BHEH
MRESS™ ., REHWESORNPRETRESARTROMB VT, AXLRIEX - HSEHERY
RMERNGE SV, ELSSWANR TAERER -, 2R MBR R 10 R,

(DERBR ERBERAVERVNEROEREAREEI), HFBEVBMRDKNEL, NE
R LR RN = AIBRIR 20 T A W s d R

b B O ©C O

B3 TRARE AR I
Fig.3 Some characters of shape rhythm
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Fig.4 Some characters of structural rhythm
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FTHRIRRISHFEEPTESRELFERIANE T4 —BRHEGRABEATHRBERH®R, ERTEN
FLORERFON P OMERRAHBERRGERPER., WA, 0 595 KM EE R K 3 3B R 451 Rl
e B UL E LRI 20 ¢ o =

WAL PR ANPRRZINERRNELZNEMAS BT UKRIRREREH(B6), £FARLEDS
AET  BRENFRESREROEZRINYFAAR, ES R L HWEMRFRAIBR, ERTESRE D,
B RT X, A0amTFEEEME 2L, IRBTESRAENRENKREZ—, SREASBPRE
B} 4 Shannon B, Simpson % #4438 itk , BN Crews-Meyer & R MM+ EEM R EERHE XK HE
FMBEMH B S BRELE, :
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W5 BRRBEAMRE

Fig.5 Some characters of arrangement rhythm

He HABBEHMANE

Fig.6 Some characters of composition rhythm

SEESHE BAIPREZNARBABRNZHER MERRERNZARAEE(E 7)), LHFH
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B ESHRAWOSRE
Fig.7 Some characters of form rhythm
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(B 10), 230 1 4 5 U5 102 60 B W S B L9 PR RO B BE A o SO0 LR BESE BRI R S R4 L B R
WA SR RE S RN RIB . Zhang FAEBH GIS B3 ¥ AR T S T Ao AR o g 2 [ B T R R A

BE™ .
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Fig.8 Some characters of configuration thythm
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Fig.9 Some characters of connectivity rhythm

B 10 HESTBBNGERS BT

Fig.10 Some characters of radiate rhythm

(OREHE FMREAK P /N KREREZ 4 (B 1), 50 R B — R AR 8B RIS 3
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Fig.11 Some characters of scale rhythm

(10)E R HEYRNTAREZ/RENN HBRENHCLBANRERBE(E 12), WHEAN TE
P Z &M kst 2


http://www.cqvip.com

D000 http://www.cqvip.com]

13 SRt FRVANER S RAE B 227
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Fig.12 Some characters of temporal rhythm

3.1 BMAHERSN

FREWHRMAEW hER B BEARERRBEY ., ERAERERT WP RAHT —HHF R
MEBERGHER, EEMHRURTHUATFNEMARE, TEQFEHE R, L8 Ok CHESE, AFW
FRRAEBABCR KHRU ARG, FRNERESRERFEEHESRLERESRENE T
AEBRRGHB. AREEFREFRBERAEAN FRBERE RO ARESEKR, QF YN 28 <K K.
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A% X At b A 1Ly ok i 2R AR L Ll Bk A Bk R TR LI B RIS X, BREE 100 m LUTF LB
Rl 3 — 1 f AR B R R S (B 14) 6
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B3 #HHnHuERo B4 ARXARSATEBRRHEYRRBRERD
Fig.13 The location of Huludao city Fig.14 The characteristics of landscape thythm with natural processes and

artificial activities
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Fig.15 The analysis of some typical landscape rhythm in the landscape of Huludao
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FURARMBERMESHREFENTEERA
REWESEN, MARWASENWEFRERE 4
FUBHERESRENBEAESRS R, BB L.
Aol FREE EERX EREE SRR B R MEEE
DRI X, 4 R P 2 0 % F B AR O 4, B
R R RO AR AR — R —
W—— MR MESERNERR(E 16),

MTARUT VR E, ATLEBRETREZ
6], 8 T W0 % T i T4, R #6645
A R TR T2 TR N
RRSE R AR BB A R, W AT BUX Fig.16  Sketch map of landscape spatial system with four horizontal and
FRF TR IR N F 2 ) R Z KRB WM ongitudinal networks based on Patch-Corridor-Net- Matrix-System model
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Mﬁﬁ\%ﬁﬁ%ﬁﬁﬁu&jt%ﬁﬁﬁ}ﬁﬁﬁo %mﬁgﬁm Factory; C. Strategic point of north ecological zoon )
BEEFARBLARTRMNEENESEYE, RERNASHENYE, R EEC L ESHEEERM,
AREBETWEM AESFET MRS MAFEFHESESTREREZ KRR, RLRAX T4
RBHHLIHT
4 Zr5itie

EUMR B RENOTRRZY SR ERWATHY O ETRTR, AN RRRNCREREZR. 4
SCTE BB AL R B9 “ BE— R — R T OB B X A HE 8 B — R — MR X —
R ESRIDRA R P % BN A —%— M —E— R BA R — AR, AR ERAENE SR
MBEMAEA¥E Lo WA, TUH—SBREREX - EARWERSR. AXTEAERARTHER L,
R X RNEF i ZS RIA BN RO R A0 a8 18 A MU AR, LRI TE A P B O A fy oM 2 ) R 4, i
EH BTG EENR WA SRS R —N—E S H R RNE TSR EEER,

RS, ERBFREMSNEAERTARELEAN P AN REER, G TESEM
AW BEBFELTRTE—SRE, FEHFRVAFTOERRYBREWESFENER RN EOELL
R S EEULSRT I REEBAMNXRES, H—FE, W UEE, RRPRLERT
EMEMEHARTHAEERES SN ERUFRENERSNBARIRT W FRTTRELREAN
PR 0 HE SR 9T 5 R0 S R N R B b 38 R 58 3 LA BRAR B 3

OERKERTRUANER HE5DEHFEATFERAY


http://www.cqvip.com

D000 http://www.cqvig.com|

230 £ & ¥ #® 26 %

References:

[1) FormanR TT, Godron M. Landscape Ecology.New York: Wiley, 1986, 12 ~ 23,

[ 2] McGarigal and Marks. Spatial pattern analysis program for quantifying landscape structure . Forest Science Department, Oregon State University, Corvallis.
1995. 23 ~ §5.

[ 3] Tumer M G. Ecological Impact Assessment. Blackwell Scientific Publication, Oxford, 1989. 38 ~ 42.

[4] Forman RTT. Land mosaics: The ecology of landscapes and regions, 2° Edition. Cambridge University Press, 1995. 31 ~ 87.

[ 51 Leitao B A, Ahem J Applying landscape ecological concepts and metrics in sustainable landscape planning. Landscape and Urban Planning, 2002,59: 65
~93.

[ 61 FabosJ Gy and Ahern J Eds. Greenways: the beginning of intemational movement. Landscape and Urban Planning, 1995 (Special Edition), 33.

[ 7] Schreiber K F, Ed, Connectivity in Landscape Ecology. In: Proceedings of the 2! International Seminar of the International Association for Landscape
Fcology. Munstersche Geographische Arberiten, 1988. 29.

[ 8] Noss R F. Landscape connectivity: different functions at different scales. In; Hudson, W.E. Ed. Landscapes Linkages and Bicdiversity. Island Press,
Washington, D.C., 1991, 21~ 30, :

[ 9] SchumakerN. Using landscape indices to predict habitat connectivity. Ecology,1996, 77(4): 1210 ~ 1225. ) ‘

[10] Beunett A F. Linkages in the Landscape. The Role of Corridors and Connectivity in Wildlife Conservation. IUCN. Gland, Switzerland, 1998, 254, ‘

[11] Brooker L, Brooker M, Cale P. Animal dispersal in fragmented habitat: measuring habitat connectivity, cotridor use and dispersal mortality. Conservation
Ecology,1999,3 (1): 4.

[12] YuKJ, Li D H. Landscape ecological model in Urban-Rural and Regional planning., Urban Planning Abroad, 1997,3: 27 ~ 31,

[131 WuJ G. Landscape Ecology-Concepts and Theories. Journal of Ecology, 2000,19(1):42 ~ 52,

[14] van Lierm H N. The role of land use planning in sustainable rural systems. Landscape and Urban Planning, 1998, 41: 83 ~ 91.

[15] Bemnet G, Ed. In: The European-North American Workshop EECONET and the Wildlands Project. Luso-American Foundation for Development and the
Institute for European Environmental Policy, Lisbon, 1995. 28 ~ 59.

[16] Forman R T T. Process, Roads, Suburbs, and Society. In: Klopatek, J., Gardner, R.Eds. Landscape Ecological Analysis: lssues and Applications.
Springer, New York, 1999, 35~ 53.

[17] Sklar F H, Constanza R. The development of dynamic spatial models for landscape ecology: a review and prognasis. In: Tumer, M.G., Gardner, R.H. ‘
Eds. Quantitative Methods in Landscape Ecology: The Analysis and Interpretation of Landscape Heterogeneity. Springer, New York, 1991. 239 ~ 283,

[18] Gustafson E J. Quantifying landscape spatial pattern: what is the state of the art. Ecosystems, 1998, 1: 143 ~ 156.

[19] Keit T H, Utban D L, Milne B T. Detecting critical scales in fragmented landscapes. Conserv. Ecol.[on line], 1997,1(1); 4.

[20] Linehan J R, Gross M, Finn J. Greenway planning: developing a landscape ecological network approach. Landscape and Urban Planning, 1995, 33:179 :
~193. :

[21] Herzong F, Lausch A, Miller E, Thulke H H, Steinhardi U, Lehmann §. Landscape metrics for the assessment of landscape destruction and rehabilitation .
Environmental Management, 2001, 27(1): 91 ~ 107.

[22] Lausch A, Herzog F. Applicability of landscape metrics for the monitoring of landscape change: issues of scale, resolution and interpretability. Ecological
Indicators, 2002, 2:3~15. )

[23] CrewsMeyer K A. Agricultural landscape change and stability in northeast Thailand: historical patch-level analysis. Agriculture Ecosystems and
Environment, 2004, 101:155 ~ 169.

[24] Trami M K, Giles R H. An analysis of deforestation: Metrics used to describe pattern change. Forest Ecology and Management, 1999, 114:459 ~ 470.

(257 Zheng L Q, WuJP, Zhen Y, ShuJ. A GIS-based gradient analysis of urban landscape pattern of Shanghai metropolitan area, China. Landscape and Urban
Planning, 2004, 69: 1 ~ 16.

(26] Shen WJ, WuJ G, Ren M, et al. Effects of changing spatial extent on landscape pattern analysis. Acta Ecologica Sinica, 2003, 23(11):2219 ~ 2231,

[27]  Yu K J. Identifying approaches of landscape ecological points and surface models of theoretical geography. Acta Geographica Sinica, 1998, 53(2): 11 ~
20,

[28]7 Yu K J. Landscape security patterns of biological safety. Acta Ecologica Sinica, 1999, 19 (1): 8§ ~ 15,

%W :

(121 MLE, E@% RESEEMU M0 BRESER, B $R,1997,3:27 ~ 31,

[13] HRE. BWERE —MES5EE, EB¥RE.2000,19(1):42 ~ 52,

[26] o L SRERIE, 4506, bhokobn , 2 WA NG . 25 VA0 0B J3E 20 1 ok ot 000 JR 447 ) B Wi A A5 2 48,2003, 23(11):2219 ~ 2231,
[27] MALIERWES R QRPN SHEHELNREHEY BFER,1998,53 (2):11-20.

[28] MIALBR.AHEPNRAELER . EEFH.1999;19(1):8~ 15,


http://www.cqvip.com

