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Abstract; Agricultural development is arguably the most dramatic form of land transformation with profound impacts on the
natural environment. Therefore, the relationship between agricultural activities and landscape patterns and its regulation are
important research topics of ecology. However, to date, studies on agricultural drainage ditches, which are critical
agricultural landscape components, are still weak, and few published studies have assessed the effects of drainage ditch
network structure on landscape pattern, yet such information is urgently needed for the conservation of wetland ecosystems
under intensive cultivation. Based on a land utilization map created from a Landsat-TM satellite image from 2004 and a map
of a ditch network system in the study area, we used landscape spatial pattern analysis on a GIS platform to assess the

landscape pattern. Several indices reflecting ditch network characteristics, such as ditch density and a, B, v index were
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also calculated. Three sample sites with 30 x 30km” were selected to compare landscape pattern and ditch network structure
among them. The Canonical Correspondence Analysis ( CCA) method was used to identify the correlation between ditch
network structure and landscape pattern. Our resulis showed that ditch network structure had significant effect on landscape
pattern. With the complexity of network structure increasing, an increase of patch number was paralleled with a decrease of
paich area; an increase of human dominated land use types was paralleled with an increasing loss of wetlands. Indices
reflecting complexity of ditch network structure, such as ditch density and circuitry had close relationships with landscape
pattern, while connectivity had less effect on landscape pattern. Our results also indicated that the method of CCA analysis

was a suitable method to quantitatively assess the relationship between landscape pattern and ditch network structure.
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Fig. 2 The node patterns of ditches in three sample sites
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Table 1 The pattern of the ditch network structure in each sample site

W MR X Sample site

Ditch network index (K55 & Low density T35 B Middle density E%% J§ High density
B BF Density (km/km?) 0.24 0.38 0.76

£; 55 %% Ratio of line to node 0.95 1.07 1.34

IR E Circuitry 0 0.04 0.17
%58 & Connectivity 0.33 0.37 0.45

MR M GERE , BTty 3 1~ BURE X b, R3 BERE X B W SR (X 0. 24km/ ks B B HE X

hitp : //www. ecologica. cn



2750 £ K5 % K 28 %

B, 0. 76km/ km' ;R XEF - H 2], 7 0. 38km/ km® . (REFBEAEX LA EN 0.95, hEEEN
1.07, i m B XMk 2] 1. 34 X UiBA RSB BURE X P 1R B 45 St B o TR B2, B — 9 B P S IR i
SBEAR, W AR FE RO ENA R R RS E . IR EIR d R B A ] B s, A7
FERX N0, PEERRN0.04 (UymEEREE 14, XUUHRE X P R P 45 5 5 B8 A HL R E
PR D, S BB BRI EX RS, EREER N EER—HF, R EEE L,

IR M EHARI T, TLAR H, NAIR MBS EERRE , (R E B X R AR, 8% E K
2., T R 4 B U X B R
3.2 FHUEX BRI AR

WA X A RBERRR T G ERE 2 RE KE B E EaNERY R R ERNRIRE,
B XX JUAZRRIAT & A A BRI (3R 2) o Xt (K B FI 5 B ) R U, w25 85 138 JBURE [X. P FR) TG AR B
R, —F B i EARE 2 LB RE 85.3% , X P AFREY B o LLBI7E sh B X 0 33. 4% , FEAR B X AU
28.0% o PHRISEEI (THIFEME ) R, MR KBS, RAEMREREBFX X 42.9% , FEE Xy 40.2% ,
TR E XA 4.7% . FHFRHEE —EMFENBEE L,

F2 BRHERHRQEHIFEN L

Table2 Comparison of landscape characters in each sample site

BRI S5 FIME R A Landscape type

Sample site Index AHPL EMHDL WEDH HEEMS ZEMMD EHGCL ERLARA EJRD

fKEEHE Low density T CA(km?) 83.7 168.0 10.2 96.9 289.9 244.9 3.8 2.6
E4) PLAND( % ) 9.3 18.7 1.1 10.7 32.2 27.2 0.4 0.3

kY T CA(km?) 87.7 213.0 17.8 43.0 318.4 210.5 3.6 5.9

Middle density E4) PLAND( % ) 9.7 23.7 2.0 4.8 35.4 23.4 0.4 0.7

B % ¥ High density  # CA(km?) 337.3 430.2 37.5 - 42.5 40.1 8.3 4.1
E4) PLAND( % ) 37.5 47.8 4.2 - 4.7 4.5 0.9 0.5

CA; Area; PLAND; Percentage of Landscape; PL: Paddy land; DL. Dry land; DH: Ditch; MS; Marsh; MD; Meadow; GL: Grass land; RA.
Residential area; RD; Road
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Table 3 Overall features of landscape patterns in each sample site

BRX PRI FIYPERER (km?) FEEHEK SRHER BAEEH
Sample site NP MPS RI SHDI SHEI
{55 B Low density 721 124.83 8 1.66 0.72
H 5 Middle density 1288 69.88 8 1.56 0.71
B % B High density 1520 59.21 7 1.20 0.62

NP Number of patch; MPS; Mean patch size; RI: Richness index; SHDI: Shannon’ s diversity index; SHDI; Shannon’s evenness index

hitp : //www. ecologica. cn



6 3 PR % SIUFRIER M ST X SRR B R 2751

3.4 YR RISREEHINT R AR R R

A I BURE XU SR AL b B 22 AR IR PSR 451 I RERY 2 I 5 2 RY , A —F Z e —ERI A
FEBR R o Oy T K€ BRI VA IR P 45 2ol o X SR AR Jy BTS2 Wi, 8 B PR 9 S R YA 2R R S e P Y E B4 5 B
TR R RHE T AR T SR (CCA) o

F4 HRMELEBRSHEFRHOAXYE
Table 4 Intra-set correlations of ditch network index with the four axes of CCA

Y 38 PR LE I AT B UM F Landscape pattern
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*P<0.01; = % P<0.001

CCA PRI, KIRIAUH R 5 V0 R £ 13 2 IR 16 BB AR e SRS R S VR R M 2
R CCA HEFFH , HEFP S AR IE (0 0. 656, 3L AT HEFP B ORHE (410 0.234 1 0. 062, Bt B4
WA 71, 6% F1 90. 4% , LA R A1 3 P 44 2y — 6 2 L ) AL 70% BRTIAE S — HEFP M b, 3
U CCA 35— Berh T 7 HEF 5 S I 4e R R4 (5 80 [, SATEAR S 00T 1O 45 SR RS TR T S AR
R SV R L bR 2 RS 6 2R, T o M VS P A4 2 0 (X SR A T 2 BB

Wk 4 TTLUR i, VIR RIS SR HR 55 CCA HEFF S8 — BB AR S bE B A, LK B2 15 85— 2 7 A
%o 5 CCA B—BoAR b B A 1 Y 35 24 25 M R IR B , BEUCJR A A SRR I, T I 4 5 A e B
e B, BB AR RRIN A SRS HEFSEOARSEHE , ATLLE HE CCA HFF 25— Bh-E T0 R 2 v S 45 2 7
BIE,

SSEHESEAM (CCA) H%5 5L — 4 P IT S  S E DU R T VA3 15 97 LU 4 45 2 IR O X B
R 3) . HH= AT REN R IR 13 B R, Tk R R B IR R 4 IR
SSLEHIHEAR. S CCA HEFPIE T LI i, YREE(MS) , 24 (MD) \ B8 (L) \JESE B (PR) PRI A
F(MPS) S REH: 40 SDL) Bk K351 BEH9 0 SET) 3115 CCA 45— B2 A%, T RE LA B B bR
SR, WIRRIAL IR SHF S — N R, X UIREE P R R S R K, 1R
B A R S A R R R,

T BETH & R P BUR 2 51 BE SR LR s T s e
7K B (PL) 5 F (DL) JESH( NUMP) 348 LA R L
HEARA o .
4 iTfig § DSEN ™\
ABSRD, SILFRFUTFRAER R nE O L D s
R RS KRB R B, W B L
UL SLARRRBE RO T, PSR Bk B, 5 R B 5 Ry Rp Sl gL
BEA A, T B AR M(BENER) FFEERE 0 coma 0

SrHCZETT B, PRI AR L R R M Z B ET
G, AEREMERAEHN 4 MO WREE SR B RRRRSWERSLN A SR
U % J% E‘J %g\ % % ﬁ] , g%“ ﬁ %ﬂ] ﬂ: JE %*[T‘Zkz, ﬁﬁ }iy{ Fig. 3 CCA ordinations of the relationship between landscape pattern

and ditch network structure
Sy 4 N N — | il = y
{@% m%ﬁﬁﬂﬁ%ﬁﬁﬁfgﬁi lﬁﬁ‘ii%ﬁm*ﬁ;éﬁk DS: Density; RN: Ratio of line to node; CC: Circuitry; CN.

%ﬁo 'ﬁ‘lﬂ: ’Xﬂ‘ﬂ:zﬂyﬁ%ﬁé" @i@‘%iﬂmgﬁﬁgﬁ Connectivity; the other abbreviations are the same as the above
71, U RSB R Uil FEh K B R E B R R

hitp : //www. ecologica. cn



2752 £ K5 % K 28 %

AR (CCAE R —MEF 7k, BRUAZ A THES-HREXANIE, BELIAPRTUE
X FRMFEIS RS 2 X 2 E BT, B TR EAA ML E T, CCA HEFF IR KK
DUtk , BA B B DA RTR o

References:

[ 1] Nagashima K, Sands R, Whyte A G D, e al. Regional landscape change as a consequence of plantation forestry expansion; an example in the
Nelson region, New Zealand. Forest Ecology and Management, 2002, 163 . 245 —261.

[2] Western D. Human-modified ecosystems and future evolution. Proceedings of national academy of sciences, USA, 2001, 98; 5458 — 5465.

[3] Zhou HF, FuB . Ecological structure of landscape and biodiversity protection. Scientia Geographica Sinica, 1998, 18 (5) ; 472 —478.

[4] LuYH, Chen L D, Fu B J. The analysis of human activities and landscape patterns at the county level. Acta Ecologica Sinica, 2004, 24 (9) .
1833 —1838.

[5] Jiang CL, Cui G B, Fan X Q, ez al. Purification capacity of ditch wetland to agricultural non-point pollutants. Chinese Journal of Environmental
Science, 2004, 25 (2): 125 —128.

[ 6] BouldinJL, Farris J L, Moore M T, et al. Vegetative and structural characteristics of agricultural drainages in the Mississippi Delta. Landscapes
Environmental Pollution, 2004, 132 (3) ; 403 —411.

[7] Adrian A. DITCH;a model to simulate field conditions in response to ditch levels managed for environmental aims. Agriculture, Ecosystems and
Environment, 2000, 77; 179 —192.

[8] LiuHY, Zhang S K, Lu X G. Processes of wetland landscape changes in Naoli River Basin since 1980s. Journal of Natural Resources, 2002, 17
(6) ; 698 —705.

[ 9] Naveh Z, Lieberman A S. Landscape Ecology: Theory and Application. New York: Springer-Verlag, 1984.

[10] MaK M, Fu B J. Landscape pattern and fragmentation in Donglinshan montane region. Acta Phytoecologica Sinica, 2000, 24 (3) . 320 —326.

[11] Forman R T T, Godron M. Landscape Ecology. New York: John Wiley and Sons, 1986.

[12] Tumer M G. Spatial and temporal analysis of landscape patterns. Landscape Ecology, 1990, 4 (1) . 21 —30.

[13] Huslshoff R M. Landscape indices describing a Dutch landscape. Landscape Ecology, 1995, 10 (2): 101 —111.

[14] WuJ G. Landscape Ecology: Pattern, Process, Scale and Hierarchy. Beijing: Higher Education Press, 2000.

[15] Liu HY, Zhang SK, Lu X G. Wetland landscape structure and the spatial-temporal changes in 50 years in the Sanjiang Plain. Acta Geographica
Sinica, 2004, 59 (3) ; 391 —400.

[16] Cai CJ, Zhou Z X, Cheng F, et al. The landscape patterns of the green corridors in Wuhan City, China. Acta Ecologica Sinica, 2006, 26 (9) :
2996 —3004.

[17] Forman R T T, Gordon M. Patches and structural components for a landscape ecology. BioScience, 1981, 31(10) ; 733 —740.

[18] Forman R T T. Some general principles of landscape and regional ecology. Landscape Ecology, 1995, 10 (3): 133 —142.

[19] Hagget P, Cliff A D, Fry A. Locational Analysis in Human Geography. New York: Wiley, 1977.

[20] Hagget P, Chorley R J. Network Analysis in Geography. London; Edward Armold, 1972.

[21] Draper N, Smith H. Applied regression analysis, 2nd edition. New York: Wiley, 1981.

[22] Timothy M B, Louis B B, Kathryn E F, et al. Effects of landscape structure on nest predation in roadsides of a midwestern agroecosystem: a
multiscale analysis. Landscape Ecology, 2000, 15, 131 —143.

[23] ter Braak C J F, Smilauer P. CANOCO Reference manual and CanoDraw for Windows User’ s guide; Software for Canonical Community Ordination
(version 4.5) , Microcomputer Power, New York; Ithaca, 2002.

SE 3k :

[3] Rk A% RRESFHSEMESRERY. HEPE,1998,18(5) 472 ~478.

[4] B— AR EHF. BRARESISRMERT. £EHER,2004,24(9) 1833 ~1838.

[5] 2|, EH, WEHK, F. WRIEBHXRAERBRE RSB, 7 ER4E,2004,25(2) ;125 ~ 128.

[8] X4ax,#kitE, BEE. 20 #4280 FRLRE AR EIRMRRE LS EHR. BRFIRER ,2002,17(6) :698 ~705.
[10] DA AR ERARRILMBE RS DR BRAATY. HEDIR,2000,24 (3):320 ~326.

[14] SREE. RPESE—KR OB RESHER. L. BSHF Bkt ,2000.

[15] X4x, %%, BEE. Z{LFRIBHR MK R Z 24, LR ,2004,59(3) :391 ~400.

[16] Zeilas, AEA, BT, % RIUTRERERNET. £5%MH,2006,26(9) :2996 ~3004.

hitp : //www. ecologica. cn



	06c57.pdf
	06c58.pdf
	06c59.pdf
	06c60.pdf
	06c61.pdf
	06c62.pdf
	06c63.pdf

