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Abstract:The Xayar populations of Tarim Red Deer (Cervus elaphus yarkandensis) are mainly distributed
within borders of Xayar and Kuche County. We used RS and GIS technology to interpret LANDSAT TM/ETM +
satellite image of the study area and analyzed the main factors influencing Tarim Red Deer’s habitat to examine
its habitat status. Results showed that:(Dthe size of farmland high middle and low coverage vegetation water
body desertification area sand land were 27 082.24 hm® 22 616.25 hm® 66 703.62 hm®> 64 470. 62 hm’

39 735.89 hm® 63 497.26 hm® 40 208.45 hm® in 2006 respectively; @ during the past 34 years (1972 —
2006) the size of farmland increased by 89.2% (12 768 hm®) high coverage vegetation decreased by 60. 1%
(34 125 hm’) middle and low coverage vegetation increased by 17.2% (9 791 hm’) and 37.3%
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(17 520 hm*) respectively water area decreased by 26. 6% (14 429 hm®) sand land and desertification area
increased by 6. 9% (4 123 hm®) and 12. 6% (4 523 hm®)respectively ; @for the habitat type of high coverage
vegetation the number of patches increased by 20.9% the mean patches area decreased by 48.3% the
largest patch index decreased by 33.3% ; the patch richness remained the same but the Shannon’s diversity
index and the Shannon’s evenness index increased by 2.5% respectively; @ the size of high coverage
vegetation negatively correlated with human population and livestock population (r = —1.000) but the size of
farmlands  desertification area and sand land positively correlated with human population and livestock
population (r =0.800 r=1.000 r =0.800) . These indicate that the habitat lost and fragmentation for the
Xayar population of Tarim Red Deer increased sharply during the past 34 years and it is the combined
consequence of environmental force and human activities.
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Fig.1 Field survey sites in study area
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Table 1 Name formula and function of landscape indices
Name Formula Implication of parameter Function
N
NP = N N is the total number of patches in the To describe the heterogeneity
Number of patches NP . o
landscape or of the corresponding patches type  and the extent of fragmentation
of the landscape
A N
A A is the total area in the landscape or of the X
MPA = — ) . ! To describe the extent of
Mean patch area MPA N corresponding patch type; N is the total number L
. fragmentation in the landscape
of patches in the landscape or of the
corresponding patch type
a, A
LPI =
Max(a, a, *a,) a, is the largest patch area in the landscape or . . .
. - - To describe dominance in the
Largest patch index LPI A of the corresponding patch type; A is the total
landscape
x 100% area in the landscape or of the corresponding
patch type
m
. PR =m m is the number of different patch types within ~ To describe the landscape
Patch richness PR

Shannon

Shannon’s diversity

the landscape boundary

P, k m

P, is the proportion of the landscape occupied

composition

To describe the heterogeneity

in the landscape especially

index SHDI by patch type k; m is the number of different - §
o more sensitive to rare patch
patch types within the landscape boundary types
P HH P, k m
Sh max
annon . . . To describe the heterogeneity
Shannon’s evenness " P, is the proportion of the landscape occupied |
. Z P, In(P,) in the landscape
index SHEI ey by patch type k; m is the number of different
In(m) patch types within the landscape boundary
2.4 GPS
1972 ~ 2006 34 N
(1972.1989.2001 2006 ) TM/ETM + 3
1996 (
»
SPSS 13.0 Spearman - 7 .
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Table 2 Classification system used in the research
ELRe 251 FrAEB
Number Type Characteristics

1 A& M Farmland BRI F 8 Cultivated Tand using
2 70 i AR T 22 50%~75%

High coverage vegctation Coverage between 50%-75%
3 o i BE A L BE 25%~50%

Middle coverage vegetation Coverage between 25%- 50%
4 Rz A TR BE 5%~25%

Low coverage vegetation Coverage between 5%-25%
5 A Water body WIFECHIH River or lake
6 FRiE Desertification area BREMEBST, FE0~5%

Coverage between 0-5% and distribute rare plant species

7 ¥HE Sand land TV E Sand dune without vegetation
s LB AN A

Qutside the study area

ROPRKE Unclassified area

o Signed color participate in legend of figure.

20064

4 Legend
I RS A s o i BE R A == P [
Distribution spots of red deer Middle coverage vegetation Sand land
A (R e S 178 —
Farmland Low coverage vegetation Descrtification area
e R == kk B AME —
High coverage vegetation Water body Outside the study area

2

Fig.2 Distribution spots of the Tarim Red Deer in study area
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Fig.3 The classification of Landsat TM satellite imagery in 1972 and 2006 of the

distribution area of the Tarim Red Deer Xayar
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Table 3 Change in percent of total area number of patches

index of each habitat type in 1972 and 2006 in the distribution area of Tarim Red Deer Xayar

1972

2006

mean patch area and largest patch

(hm?) (hm?)
Number of .
Total area Mean patch area Largest patch index
patches
1972 2006 Change 1972 2006 Change 1972 2006 Change 1972 2006 Change
(%) (%) (%) (%)
14 314 27 082 89.2 1563 1277 -18.3 27.0 40.8 51.0 1.2 2.1 75
Farmland
. . 6741 22616 -60.1 2906 3677 20.9 26.3 13.6 -48.3 3.3 2.2 -33.3
High coverage vegetation
. . 912 66703 17.2 6605 4082 -38.2 18.1 26.5 46.4 2.6 3.7 42.3
Middle coverage vegetation
. 46 950 64470 37.3 5307 3494 -34.2 17.2 25.3 47.1 1.7 2.6 52.9
Low coverage vegetation
) 54164 39735 -26.6 3518 2846 -19.1 23.6 23.2 -1.5 5.2 4.5 -13.5
Water body
. 59 374 63 497 6.9 2205 4305 48.8 30.6 39.0 27.5 1.7 1.9 11.7
Desertification area
35785 40308 12.6 1176 2886 59.3 21.7 37.2 71.4 2.6 1.9 -26.9
Sand land
* =( - )/ x100%
* Change = (land area of final year — land area of initial year) /land area of initial year x 100% .
4 Spearman (n=4)

Table 4 Correlation analyses of the total area of habitat type and human population and livestock

inventories of the distribution area of Tarim Red Deer Xayar Spearman’s rho

Human population

Livestock inventories

Farmland

High coverage vegetation

Middle coverage vegetation

Low coverage vegetation

Water body

Desertification area

Sand land

Human population

0. 800
1. 000
0. 400
. 000"

-0.200

. 800
. 000

*

. 800
. 000
400

*

.000"
-0.200

0. 800
. 000"
. 000"

* =001 C Do

Correlation is significant at the 0. 01 level (2-ailed).
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