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Abstract: The transitional region between cropland in semi-humid regions and grassland (pasture) in semi-
arid regions. is an important ecological barrier, which prevents the desert from extending into the plains of
eastern China. It is also a region with severe environmental problems such as desertification, vegetation
degradation and soil salinization due to its natural fragility enhanced by human activities. These problems
directly affect the environment of central and eastern China. In this paper we analyze the landscape
structure and spatial heterogeneity in selected districts within the transitional region, and study the
relationship between landscape structure, natural features and human activities.

By applying remote sensing and GIS techniques, which are efficient ways of tracing long-term
inapparent environmental changes, we analyzed landscape structure and spatial heterogeneity based on a
series of land-use/land-cover data extracted from Thematic Mapper and Spot images. Five landscape
districts were chosen for analysis: 1. a forest-shrub-steppe district in the Helan Mountains. 2. an irrigated
cropland district in the Yinchuan plains. 3. a desert-steppe district in the Yanchi, Tongxin and Xiangshan
Hills, 4. a nonirrigated farmland-steppe district in southern Ningxia, and 5. a forest-meadow district in
the Liupan Mountains. Landscape metrics were calculated using Fragstats 3. 0, and many indices are
included in the soft such as patch density, edge density, landscape shape index, etc. Patch density (PD),
edge density (ED). and landscape shape index (LSI) are lower in district 4 than in district 3 due to the
loess topography of district 4, even though both districts are dominated by grassland and cropland and
have similar human activities. Due to the loess topography of the forest-meadow district of the Liupan
Mountains, PD, ED and LSI are greater here than in the similar forest-shrub-steppe district of the Helan
Mountains. In the Helan district, the landscape structure is affected by large elevation differences and less

human activities, causing the contagion index to be higher than in the Liupan district. In the irrigated
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cropland district of the Yinchuan plains, which is greatly influenced by human activities, PD is higher than
distract 1 and 3, while ED and LSI are lower than distract 4 and 5. The human activities are the main
influence.

Using GIS and Ningxia statistical data, we selected four natural factors (temperature, precipitation,
altitude, and slope) and four human activity factors (population density. carrying capacity, irrigation
channel density, and road density) to determine their influence on these five distracts. Precipitation and
slope not only determine landscape structure but also the human manner in these distracts. VAGUE In
addition, comparing PD and LSI with precipitation and slope along a landscape transect, the regular
gradient change along the transect reflected the relation between landscape indices and natural factors and
human activities. In the fragmentized loess area when the precipitation is higher, the nonirrigated
agriculture is more developed, so the PD and LSI are higher. In the Yinchuan plain, the precipitation is
less, but the flat land, human activities are drastic, also the PD and LSI are higher.

Natural features including geology. topography. hydrology and soil, and human activity were
considered to be the determining factors of landscape spatial heterogeneity. Through comparing natural
features and some features of human activity with the landscape indices, we found that the determining
factors in different landscape districts are not the same. In arid and semi arid area Human activity are
limited by precipitation and slope, then influence landscape structure and spatial heterogeneity.

Key words: agriculture and pasture interlaced region; landscape structure; landscape heterogeneity;

landscape metircs; patchness; spatial gradient
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Table 1 Patch types elements, areas and perimeters in Ningxia

Patch types Number Area(km?) Perimeter (km) Percent (%)
Irrigated farmland 8413 13668. 8 93634. 8 26. 40
Nonirrigated farmland 143 4864. 6 12891. 6 9.39
Grassland 3868 23857. 6 113400. 6 46. 07
Woodland 2756 2190. 2 15938. 6 4.23
Water area 1361 930. 2 8569. 8 1. 80
Residential area 5993 1000. 7 11921. 6 1.93
Plantation 793 219.2 2168.6 0.43
Sandy desert 1202 2796. 3 12582. 8 5.4
Desert 385 607. 3 3743.0 1.17
Gobi 139 1367. 4 4714.0 2. 64
Salt land 387 255.8 2037. 2 0. 49
March 32 25.1 195.4 0. 05
Total 25472 51783. 2 281798. 0 100
3.1.1
C 2. s o
55.2% 20. 7% 11.5%;
46.1% . 48. 8% 2.3%,
; 54.6% . 29.7% 14.3% ., ,
73.6% 21.3%., .
. 53.6%, . 11. 2%, 6.9%,
6.8% 8.5%, . ; , .
3.1.2 . ;
(PD), (ED) (LSD .
C 3. (PD). (ED).
(LSD , . ) ;
. (PD) (ED) )
. (LSD . ,
) (LSD . PD
ED LLST , , .
3.1.3 ,



2010
HER (12) |
ERA N R BY 1 Al iy B
% B0 O 2 f @i ER AR E T RERER
{43 BRFOHREFRRE
Ao [ 4+ FRF R WX
§ B 8w PEER BT 2 3T T
2w amb
8 h
B ERME)
§ % M5
»
LK 18] - -
B o) B T e Ty
E ¥ (2) ForTrrerETrrTerery o -
Pt 1) e 'l’.‘".m. L .
0 20 40 60 20
A¥H Dominance
2
Fig. 2 The dominance of different landscape types
1~5: 1 The legends are the some as fig. 1; (1)~ (12) 1 (1)~ (12)are the same as table 1
08 45
40 & 140
Qo6 Qs ~ 120
- e 30 & 100
04 » 25 F )]
£ B 3 £ 60
® 02 10 § 40
5 20
0 o o o
1 2 3 4 5 12 3 4 5 1 2 3 4 5
TR Landscape districts
3 (PD) . (ED). (LSD
Fig. 3 Patch density (PD),Edge density (ED) and Landscape shape index(LSI) in landscape districts
1 Legend see fig. 1
b O’ 9
b ( 4) o b
3.2
20 90
B 20 90 400 (GIS)
Kriging s 1325 ( DEM) . GIS

[13. 14]
o



11 : 2011

0
O 80
% 70
S 60
w 0
ﬁ 40
W 30
W 20
¥ 10
0
1 2 3 4 5
AKX Landscape districts
4 (CONTAG) (SHDI)
Fig. 4 Contagion index(CONT AG) ang landscape diversity index(SHDI) in different regions
. 1 Legend see fig. 1
2
Table 2 The natural and human activities in the landscape zones
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“C) (mm) density capcity density
1 9.15 165. 1 1770  15.4 127 100 0 36
2 9.33 184.3 1148 0.41 183 115 192 231
3 9.19 235. 4 1479 1.80 64 74 49 95
4 8.95 335.2 1776 4.61 96 44 22 141
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