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Abstract: The spatial pattern and dynamic evolution of the landscape are jointly influenced by its physical environment,
animals and vegetations and human activities on a basin scale. Physical environmental factors including the elevation,
climate, hydrology and soil constitute the backdrop of the general landscape pattern formation and evolution. Biological
processes exert a significant impact on patch features on a small scale. Human activities, including population growth,
economic development and policy factors, play their due roles on any scale.

Landscape pattern analysis, a basis of further researches on landscape functions and dynamics, contributes to analyzing
spatial distribution characteristics of landscape components in a quantitative manner. During recent years, great
developments have been made on researches about indices and models of landscape pattern evolution in a quantitative way.
However, little has been known about gradient patterns and its relationship with environmental factors on a basin scale.

Gradient analysis, which is conducive to revealing driving forces behind landscape evolutionary processes, can reflect
the evolutionary laws of spatial landscape patterns. At present, there is still lack of systematic studies on selections among
diversified transects and their reflected differences of calculation results of landscape gradient patterns.

During the past two decades, tremendous changes have taken place in its landscape patterns in Haihe River basin.
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This paper, taking Haihe River Basin as its study area and based on GIS ( Geographic Information System) technologies,
aims to analyze complete landscape patterns and its spatial differences within the whole basin through standard methods and
moving window analysis of Fragstats3. 3, and to investigate the relationships between the landscape gradient pattern and
environmental factors through detrended canonical correspondence analysis ( DCCA); to obtain gradient patterns of the
landscapes, two transects which have been set up along both longitudinal (i. e. along river's flow direction) and lateral (i.
e. perpendicular to river's flow direction) transects were cut off from the origin landscape data. Then 6 metrics (AREA _
MN ,CONTAG ,ED,LSI,PD SHDI) under the landscape level were calculated by Moving window approach; And the
relationships between landscape gradient patterns and their driving environmental factors including elevation, precipitation,
temperature, population and GDP, with the aforesaid 6 metrics as targets were studied by using DCCA. The results show
that farmlands, accounting for 55.9% of the total landscape, compose a major part and were the matrix in Haihe River
basin on year 2000. The spatial distribution pattern of landscapes metrics characterized in block structure associated with
ring structure and banded ( corridor) structure. Blocks dominate the landscape structures in the basin with structures in the
forms of ring or banded ( corridor) dispersed on it; Two transects showed similar features: they fluctuated in different
amplitudes along these transects as landscape types changes, and both existing evident transitional zone. The DCCA
analysis results also showed that gradient changes of landscape metrics and environmental factors were closely correlated
regional elevation, precipitation and temperature were the decisive factors for the landscape distribution pattern in the basin

scale; yet, population quantity and GDP were also affected the landscape pattern dramatically in regional scale.

Key Words: landscape; gradient pattern; environmental factors; DCCA ; fragstats
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Table 1 Landscape Metrics Value of Class type in Haihe River basin

FH Type CA/km? NP AREA_MN/km? LSI ED COHESION
4¢H Farmland 17.83 2380 7490. 84 56.53 2.95 99.62
FRFR Forest 6.01 2278 2638.72 62.73 1.89 98.69
Hi Grass 6.14 2956 2078.76 85.32 2.62 97.81
] River and Lake 0.44 722 604.29 29.12 0.24 81.48
JiE 4t Residential area 1.17 3593 324.91 55.24 0.73 73.42
HA A Other landscape 0.31 558 552.15 28.05 0.19 76.71

CA : S ZEHIT AL Class area; NP BEH 4L Number of patches; AREA_MN ;-3 BEH T F1 Average patch area; LSI: 5t MJE IR $5 %4 Landscape
shape index; ED : 15 % % Edge density; COHESION ; R4 F54X Patch Cohesion index
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F2 EARERET Trl EENRFIEH DCCA HEF M5 RERFENEXRY
Table 2 Correlation coefficients matrix of landscape metrics axes, environment axes and environment factors by DCCA in transect Tr1 of Haihe

River basin

S_AXI1 S_AX2 S_AX3 S_AX4 E_AX1 E_AX2 E_AX3 E_AX4 E GDP POP P
S_AX2 -0.450
S_AX3 -0.791 0.626
S_AX4 0.057 0.671 -0.471
E_AX1 0.607 — — —
E_AX2 — 0.354 — — —
E_AX3 — — 0.257 — — —
E_AX4 — — — 0.282 — — —
E 0.761 0.043 -0.018 -0.091 0.923 0.121 -0.212  -0.209
GDP -0.178 0.122 0.147  0.206 -0.293 0.344 0.436 0.308 -0.437
pop -0.187 0.239 0.024  0.099 -0.307 0.677 0.229 0.135 -0.301 0.885
P -0.658 -0.125 0.224  0.111 -0.754 -0.354 0.748 0.316 -0.756  0.504 0.335
T -0.695 -0.059 0.214 -0.021 -0.919 -0.165 0.867 -0.039 -0.995 0.458 0.315 0.808

S_AX1-S_AX4 NHT 4 G S R EUE B E_AXT-E_AX4 97T 4 SRS N 75 B s; B 58 P %K T I8 5 ; GDP, B Py A4 7% i
POP; AN ;- HHCRECH 0

*3 EAREET T2 EEWIEHEH DCCA HIFMEMEE FEMEX R
Table 3 Correlation coefficients matrix of landscape metrics axes, environment axes and environment factors by DCCA in transect Tr2 of Haihe

River basin

S_AXI S_AX2 S_AX3 S_AX4 E_AXI E_AX2 E_AX3 E_AX4 E GDP POP P
S_AX2 -0.146
S_AX3 -0.813  0.186
S_AX4 0.030  0.370  -0.007
E_AX1 0.582 — — —
E_AX2 - 0.470 — — —
E_AX3 — — 0.128 — — -
E_AX4 - - 0.071  0.015 — — —
E 0.846 0.043 -0.048 0.003 0.766  0.091  0.173  0.074
GDP -0.113  0.287  -0.002 -0.014 -0.193  0.611  0.094 -0.053  —-0.281
POP -0.180  0.224 0.015 -0.016 -0.309  0.477  0.013  0.014 -0.321  0.547
p 0.650  0.153 0.079 0.009  0.602  0.326  0.009  0.092 0.919 -0.303 -0.288
T -0.739 -0.092 0.112  0.023 -0.926 -0.197  0.001  0.137  -0.802  0.305 0.300  -0.782

S_AX1-S_AX4 NRT 4 RS UK B8 505 B E_AX1-E_AX4 J9 T 4 B3R 15 5 s; B 518 P 5ok T, 16 B ; GDP. |8 Py A= 77 i
POP. AT ;- MR RECN 0

PRI 4577 3k [ 19 3¢ £ R /NGRS 38 AR DGR B, A 3 PR 0 UL 5 ] 1% B R A — 38 25 () 43 A 1 25 S K, 4%
SR Ry P 5 — P DR Tl ) P65 10 o7 R P AR 3Rk S8 B TR 3K — IR BB B i i (B HE) T

HH LS AL e | 2 APAR R K i | AR AT 1SRG G i) IR o) S5oUL A B2 A% J) 52 ) 34 AR 0 40K, HE P I
USR8 (O ES e AREA_MN F1 CONTAG 1925 8] 24 57K SF-fe /N, E AT TA1 LSIED . PD #1 SHDI4 4
FRBE A 23 (8] 22 S 4K, R A8 BUAE S R A LR A G KR, Ol B RSB SRR TR, 0]
PUR IR Trl &4 br A E it [ f5od (H ¥ 4 ED>SHDISPD>LSI>AREA_MN> CONTAG ; 75 [ 7K FliG
h RS (EHEF S CONTAG>AREA_MN>PD>LSI>SHDISED; 7E A 1 GDP il | (538 {8 HF % 5y AREA_MN>
CONTAG>LSI>SHDI>PD>ED, £ T2 15 , 78 i A A Kl & [ HEP 2 ED>SHDISLSI>PD>AREA _
MN>CONTAG , 7E B il I Bd (HHEF 8 CONTAG>AREA_ MN>PD>LSI>SHDISED; 76 A 11 GDP #l I () 53
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Fig 5 DCCA ordination of 6 Landscape metrics and 5 environment factors in Haihe River basin(a. transect Trl ;b. transect Ti2)
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