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2 000mm PJ b, E¥R 6~10C, 5 m iR 40CR L, KFET 10CHIFESHERRT A
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Fig.1 Gurbantonggut desert in Xinjiang, China and the landscape of biological soil crusts
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Fig.3 Reflectance spectra of sand, green vegetation, biological

soil crust and litter
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(a) 1970448 (b) 19804E{%

(c) 20004E4%
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Figd4 The spatial distribution of the biological soil crusts in the 1970s,the 1980s and the 2000s

BHFHREREBMBATERELS ST %1 1970,1980 70 2000 £ R EWHEHEHRER
R K S 41%F0 39%, X R KEHNAE SR ERMEE
J 4k B BRI R TEEHH/ S . A Table 1 Area and proportion of biological sil crust in the

4R 80 iﬁﬁﬁﬂitﬁ'iﬂ@ﬁﬂzi&]ﬂﬂiﬁﬁ 1970s, the 1980s and the 2000s '

MBI IR, LSRR gy, —— T PR TR

B EWHE KRR LR B — H A5l /% 10.98 12.52 11.29
I, EEYEERRERANEE T, B
BRARTEREH RN it 70 FRBIAM LM LM B HBH EABE, RARRRNEYE
BERERHER BEME R, R, A% 2 IR BEEE BEERR B ERENE

B2 SWERMRREERWIEY
Table 2 The patch level indexes of biological soil crusts

BN 1970 548, 1980 4££X; 2000 4%,
EWEH LB/ % 10.98 12.52 11.29
mRY /A 96 855 265 342 373 995
VR EH/hm’ 1.98 0.82 0.53
BRFHIEN 1.97 0.78 0.69
BRERER 269.12 585.56 667.61
REERERY 9948 97.57 96.56
SREEN 1 879.05 15 900.62 20 440.61

EaEHENK 0.81 0.62 0.54
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(2) BEAEUL 30 4R B WA B N R MBS B R B R T RAFRY &1, IR/
FER AL H RBRD KB RA T EYE R Rt d T ALE ST, W ERmHH AL
R H FF R X, KB W45 BB T R AR AR

(3) R BB MAEE R R RIDE R M X R W R Y G R
RS R R RO . AT 30 43R BRI IX A W) 45 B PEER O i, F 39 BE Bk T BUD , BE
BB B PR RS TR R E . XA EYE KR E TR TH AR,

A W4 B RE AR 7 Mo BT 2 B B RIS (HALAR B 32 B0 L A 2605 Bl Giik it 13 T T
R%E) ARKE KIS TR EVEEERTRETRERRETRETEEA
BEEASREPHEXLRENMEM. FHik, BN 18 L RMIT R EEYE K, HTT
BT HREMR, BX THMB ARRT X, % ETE Colorado #1377 Canyon Country
Ecosystems Research Site(CCERSY{EIF X,

B FEAMEYERGNVARMBIR T RER, E50RAHMEDSKELRITNA
AR, BB REETRDERREEY L KRES AR Z HERFRE KF R
RAF B0 B, JH 4R 3R 12 KO PR I IR O PR S ARG S B Ik, B M T A Y
BEMERE KT, BOE N /RIEE R IR R R AR LA W B R X FEAR T X PR B A
WD BT 5 AR BSRAR AT X P B A T A5 B IR B OT R AR RIE 3 s @ Sr B T e,
B ]SO I BB 1R R LY R RRIEESRAENIR .
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Spatial Pattern of Biological Soil Crusts and its Changes in
Gurbantunggut Desert during the 1970 to the 2000

YANG Wei', CHEN Jin', ZHANG Yuan-ming?, WANG Xue-gin?

(1.College of Resource Science and Technology , Beijing Normal University , Beijing 100875, China;
2 Xinjiang Institute of Ecology and Geography,CAS,Urumgqi 830011, China)

Abstract: The biological soil crusts,especially lichen crusts,are well developed in Gurban-
tunggut Desert,the largest fixed and semi-fixed sandy desert in China.Together with vascular
plant,biological soil crusts become an important factor relating to sandy surface fixation,The
objective of this paper is to analyze the variation of the biological soil crust distribution in
Gurbantonggut desert from the 1970s through to the 2000s.In this study,43 samples including
lichen dominated biological crust,bare sandlitter and green vegetation were collected.The
reflectance spectra of these samples were measured and a new biological soil crus; index(BSCI)
was used to detect and map the lichen-dominated crusts by remotely sensed data including four
Landsat ETM+ images,four Landsat TM images and five Landsat MSS images,acquired in the
1970s,the 1980s and the 2000s respectively.Based on the maps of the biological soil crust
distribution in the 1970s,the 1980s and the 2000s,we calculated the landscape indexes of
biological soil erust using software Fragstats and analyzed the variations of the crust distribution
and their landscape features.The results showed that: (1)the biological soil crust was mainly
distributed in the southeast part of this desert,but became gradually sparse toward northern and
western parts of this desert.The crusts in the southeast part decreased remarkably,while in the
north and central parts of the desert it developed very well during the 1970s to the 1980s.
(2)There was an increasing trend for crusted areas during the 1970s to the 1980s in general,and
the crusted areas displayed a decreasing trend during the 1980s to the 2000s.The climate
change and increasing human activities resulted in such a trend. (3)An increasing landscape
fragmentation,irregularity of patch shape and bigger isolation between patches were observed
during the 1970s to the 2000s because of the significant human disturbance.

Key words: biological soil crust; variation of spatial distribution; Gurbantunggut Desert; land-

scape fragmentation
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