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Changes o wetland landscape pattern in the middie and lower reaches of the Tarim
River

ZHAO Rui-Feng'? , ZHOU HuarFong™ ", XIAO DurNing’ , QIAN Yi-Bing' , ZHOU Ke-Fa (1. Xinjiang Institute f Ecology
and Geography , Chinese Academy d Scencss, Urumg 830011, China; 2. Graduate University d Chinese Academy o Scencss, Bejing 100039, China; 3.

Ingtitute d Applied Ecdogy , Chinese Academy of Sdences, Shenyang 110015, China) . Acta Ecologica Sinica,2006,26(10) :3470 3478.

Abgract : Joaid pattern of landscgpe mainly refers to the digribution of patches that are different in dzes and shapes in ace
owing to the interaction of various ecologica activities. The sudy on atiad pattern of landscgpe can provide dgnificant irformetion
for rationa management to the environmenta resurces and has been one of the inmportant research fiel ds in landscape ecology as a
whole. Thisarticle, based on the diversity index , domi nance index and fragmentation index of the landscape , digtribution centroi d
and average patch-shaped index , presents the dynamic changes of the wetland spatia patern in the midde and lower reaches of
the Tarim River during the lag 2 decades. Our sudy focused on the section of the midde and lower reaches in the Tarim River
between the Taklimakan and the Kuruke deserts (38°47 52"  41°38 30'N ,85°33 38" 88°40 30'E) . The length of the sectionis
413km, the wicth 87 km and the area 3. 45 x 10*knf. Sadlite images, Landst TM/BEM in 1980, 1990 and 2000 were
regpectively used to andyze the dynamic change of the wetland spatid patern in the sudy area. Snce the images were
approximetedy captured in the same seans, the change detection error introduced by mere seandl difference was minimized.
Following an interactive interpretation procedure , the digribution mgp o the wetland in 1980, 1990 and 2000 were obtained ,
whichwere geometricdly regdered to a common mgp projection. The data were obtained by oftware Arcgs 90, PCI 9.0,
Fragdats 3. 0 and Bxcd 2003. The results show that from 1980 to 1990 the totd area of the wetlands was reduced by 45 7 %; the
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number of the patches increased from 49 to 151 ; and the dendty of the patchesincreased fourfold. During 1990 and 2000 the totd
area of the wetlands was dightly increased ; the numbers o the patches increased from 151to 511 ; and the dendty of the patches
was doubled. The results d < indicate that due to the d surbance of human activities, landscgpe diversty index increased while
landscape dominance index decreased, and landscape fragmentation index increased gradudly. In 1980, 1990 and 2000, the
above- mentioned indices were regectively 0.6340, 0. 7523 and 0.0018; 0.9247, 0.6667 and 0.0103; 1.0545, 0.5549 and
0.0321. Anong the wetland types, the areas o the river-channd , reservoir and pond wetlands increased , while the areas of the
lake , bottomand and marsh wetlands reduced congantly. The decrease of the areasfor the marsh wetlands was nmog marked. In
ghort , under the impact of the naturd factors and human activities, the areas of the wetlands and the average areas o the patches
inthe mdde and lower reaches of the Tarim River reduced as a whole, but the fragmentation increased. Gonparison with in
1999, the area of the wetlands in 2000 increased. At the beginning of 21th century , the ecologica weter conveyance to the Tarim

River led to the increase of the wetland area.

Key wor ds:wetland ; changes of landscape pattern; the midde and lower reaches of the Tarim River
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Table 1 Changes o landscape o the wetlands in the middle and lower reaches o the Tarim River in different years

() (10°hn?) (%) (10%hn?)
Landscgpe type Year Patch number Area Percentage of landscepe Mean patch area
Wetland 1980 49 10.78 3.12 0.220
1990 151 5.85 1.69 0.039
2000 511 6.35 1.84 0.012
3.1.1 1980 1990 2000 0.6340 0.9427 1.0545,
( , 1.6094) ,
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Fig. 1 The distribution of the wetlands in the middle and lower reaches of the Tarim River in different years
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Table 2 Changes o the wetland landscapes in the middle and lower reaches o the Tarim River in different years
(20*hm?) (%) (10*hm?) () ( /hnd)
Wetland type Year Area Percentage Mean patch area Patch number Patch dengty Shepe index
1980 0.50 4.68 0.063 8 0. 0002 3.4232
Ri
ver and channd 1990 0.23 3.9 0.016 15 0.0004 2. 9631
2000 0.76 12. 00 0. 002 365 0. 0106 1. 8125
Lake 1980 0.61 6.14 0.331 2 0. 0001 2.6148
1990 0.43 7.40 0.008 54 0. 0016 1.6719
2000 0.45 7.05 0. 008 56 0. 0016 1. 6802
1980 0.64 5.91 0. 106 6 0. 0002 2. 0546
Resenoir and pond 1990 0.81 13.82 0.054 15 0.0004 1.6747
2000 1.04 16. 38 0. 149 7 0. 0002 1.9161
Marsh 1980 8.98 83.28 0.272 3 0.001 1. 5836
1990 4.19 71. 62 0. 063 66 0. 0019 2. 1406
2000 4.06 63.97 0.053 76 0. 0022 2. 1585
Bottomland 1990 0.19 18. 5675 0. 186 1 0 5.3179
2000 0.04 3.83 0. 005 7 0. 0002 1.7714
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Fig.4 The changesd the goecid locations of the wetlands in the middle and lower reaches of the Tarim River (1980  2000)
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