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Spatio-temporal change and its effects on landscape pattern of Jinta Oasis in Arid

China from 1963 to 2009
GONG Jie, XIE Yuchu®, GAO Yanjing, SUN Peng, QIAN Dawen

Key Laboratory of Western China's Environmental Systems ( Ministry of Education) , Lanzhou University, Lanzhou 730000, China

Abstract; Oasis was a small and medium scale zonal ecological landscape, and the basic places to sustain human activities
and developments in the arid area. Under the influence of the increasing human activities and the change of global climate,
oasis change (Oasification and desertification) was not only the most direct reflect of environmental change in the arid area,
but also was one of the most active research fields of land degradation and regional sustainable development. Recently, the
interaction mechanism between oasis change and landscape pattern had been regarded as an important content of regional
environmental change research in arid areas. In China, oases were mainly distributed in temperate and warm temperate
desert areas, but only took up 4%—5% of the total area of the northwestern China. However, more than 90% of the
population and 95% of social wealth were concentrated within these oases. Jinta oasis located in the Hexi Corridor in arid
northwestern China, was not only a typical oasis with long agricultural history, but also was an agro-pastoral transitional
zone and ecologically fragile area. Due to the rapid growth of population, economic pressure and excess exploitation using
the resources, the ecological environment and sustainable development of Jinta oasis were greatly affected. Therefore, we
took Jinta oasis as a case to study oasis spatio-temporal change from 1963 to 2009 and its influence on the landscape pattern.
Based on Keyhole satellite photograph in the 1963, Landsat MSS images in the 1973, TM and ETM images from 1986 to

2009, the land cover were divided into two categories: oasis and desert. Oasis included farmland, grassland, woodland,
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water and residential area which based on classification criteria of Chinese National Technical Standard for Land-Use
Survey; desert included salinized land, bare land, desert, Gobi and low coverage grassland which the vegetation cover
degree < 15%.The results were tested by the field investigation, the GPS sampling and interview with local people. After
then, the process, trend and spatial pattern change in Jinta oasis and the characteristic of landscape pattern changes were
analyzed by a set of mathematical statistical models and indice of landscape ecology. The results showed that: Jinta oasis was
being in an unbalanced state, oasis scale and area expanded gradually with an increase of 167.37km’ during the period of
1963—2009. Simultaneously, the area of Jinta oasis achieved its maximum with 523. 17km” in 2009. The conversion
between oasis and non-oasis was frequent and violent and showed a state of imbalance-balance-extreme imbalance condition,,
although the degree of conversion was different in different periods. And then, most change of the oasis happened as the
reclamation of abandoned land and desert area, especially in the inner and outer marginal area of oasis, such as
Yangjingziwan township, Xiba township, Sanhe-Dongba -Dazhuangzi township zone, Jinta-Zhongdong township zone. The
area, size and spatial distribution of oasis influenced by human activity had resulted in fundamental changes of oasis
landscape pattern. The fractal characteristics, dispersion degree and fragmentation of Jinta oasis were decreased, and the
oasis landscape tended to be simple and uniform. All in all, in the latest 46 years, the spatio-temporal change of Jinta oasis

drove the change of local landscape pattern to the decrease of the diversity, complex structure and landscape heterogeneity.

Key Words: arid area of China; oasification; spatio-temporal processes; landscape pattern; jinta oasis; multiple-resource

satellite images
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Table 1 The information of the remote sense data used in this study

fEJ%E} Sensor Keyhole Photograph Landsat-3 MSS Landsat-5 TM Landsat-7 ETM+
HiES DS1002- 1006DA087 %

3 35/3 3
Peth /Row DS1002- 1006DA090 134/32 135/32 134/32 135/32 134/32 135/32
I 1963-09-24 1973-00-30  1073-07-23 L056-08-03 1986-07-25 005 17 30 1999-07-21
Acquisition Date 2009-07-17  2009-08-09

2[5 B /m

2.7 80 30 30
Spatial Resolution
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Table 2 Description of land-use/cover types and accuracy assessment of the classified images

1963 1973 1986 1999 2009
A} Year A itIa = P BR:% Ly AP Vi HIF LA P ils
THBE WE/% K%  WEE/% KEE/%e R KR/ KEE/% W/ WE/%  BERM WE/%  KEE/%
Land-use/cover type  Producer’'s  User's Producer's  User's Land-use/ Producer's  User's Producer's  User's Land-use/ Producer’'s  User's
Accuracy Accuracy  Accuracy Accuracy  cover type Accuracy Accuracy  Accuracy Accuracy  cover type Accuracy Accuracy
iK1 89.78 70.78 93.68 75.68 Bt 86.71 91.02 89.65 98.13 ik 9145 90.76
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KFIFM  88.70 90.14 90.87 83.19

BRKE R/

i1/ % 84.13 86.62 88.97 89.98 91.28
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Kappa 152
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Fig.1 The change of area and dynamic degree of Jinta oasis from 1963 to 2009
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Fig.2 The change of barycenter and oasification area, desertification area in Jinta oasis from 1963 to 2009
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Table 3 The spatial pattern eigenvalue in Jinta Oasis and its regression equation
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