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Abstract; The relationships among terrestrial ecosystems, climate change, and human activities are important aspects to
consider in the field of global change. Recently, it has become a hot research topic to study the effect of global change and
the response of biologically distinct climate regions to the changes on different time and spatial scales. It has become
especially important to study, on various spatiotemporal scales, the sensitivity of ecosystems to climate change and
anthropogenic pressure in arid areas. However, it is difficult to monitor the temporal change of vegetation on different spatial
scales, and as expected, the research achievements on this topic are few. In this study, the mechanisms of ecological effects
on climate change and human activities in terrestrial ecosystems were investigated by combining the climate change point
detection and trend test methodology; Land use and land cover change ( LUCC), and biomass estimation after selecting a

typical inland terrestrial ecosystem area: the Yanqi basin in Xinjiang, China. According to the degree of the effect of
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climate change and human activities, the research area was divided into two parts; a mountain ( which was mainly affected
by climate change) and plain oasis ( which was mainly affected by human activities) at a contour of 1400 m above sea level.
In respect to the vegetation, land cover types reflect the change in the ecological environment, and they were divided into
the vegetation and non-vegetation cover types. According to type and affect, the land cover was classified as highland
vegetation, artificial oasis, natural oasis, bare land, desert, water, glacier, and wetland. The main conclusions drawn from
this study encompassed the recent 40 year period between 1973 and 2014 are: (1) distinct change points of precipitation
and evaporation in mountain and plain areas of the Yanqi basin were detected by the Mann-Kendall-Sneyers test, the results
of the nonparametric Mann-Kendall tests reveal that: the precipitation increased and the evaporation declined in mountain
and plain areas in the same fashion; (2) in mountainous areas, the areas considered to be bare land and glacier decreased
5.4% and 3.36% , respectively, whereas the highland vegetation increased by 8.76%. In the plain area, the areas of the
natural oasis, artificial oasis and wetland increased 1.96%, 15.41% and 1.27% respectively. The areas of desert and water
decreased 1.62% and 1.30%, respectively; (3) biomass in mountain and plain areas distinctly variable, and the main
cause attested as coupled effect of climate change and human activities in different scale with different spatiotemporal
patterns. Terrestrial ecosystems in mountainous areas are sensitive to climate change, and precipitation is estimated to be the
most important factor affecting vegetation growth and distribution; (4) the main reasons for oasis improvement in plain areas
include enlarging an artificial oasis by intensified human activities and supporting favorable climate change. Among these
reasons, enlargement of agricultural areas to accommodate an increased population and socio-economic development are the
driving forces of structural change and the distribution of ecosystems plains. In summary, climate change and human
activities are expected to affect terrestrial ecosystems according to different degrees and spatiotemporal patterns in the coming

40 years in Yangi basin.
Key Words; Yanqi basin, LUCC, climate change; human activities; ecological effect
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%1 Landsat EREHEBERERFR

Table 1 Landsat images and their information used in this study

FFs BB A TR ik e nl R I/ m
D Image Name Sensor Date Resolution
1 LM11540311973292 MSS 1973-10-19 60
2 La1si0301977262 s 9771019 g
3 LT51420311994293 ™ 1994-10-20 30
4 LT51430312004280 ™ 2004-10-7 30
5 LC81430312014291 OLI 2014-10-11 30
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Table 2 Statistical information of precipitation, evaporation, population for mountain and plain area of Yangqi basin

g SR X Plain area AO/FA 11X Mountain area
Meteorological elements Ay P/ mm Population Ay FEIE/ mm
Year Mean value Year Mean value
7K it Precipitation 1970—1998 76.8 38.58 1970—1976 193.2
1999—2000 72.9 48.71 1977—1978 158.4
2001—2007 73.0 50.02 1979—2009 198.7
2008—2014 71.9 51.39 2010—2014 235.6
7% % it Evaporation 1980—2006 1912.6 - 1980—1999 1526.9
2007—2014 2179.5 2000—2013 1250.0

4 ERE5F

4.1 SAEARACRHE ST
4.1.1 [BEKEZERHE

MK #3545 R R (Bl 2) 158 bRk 7R 25 40a(1970—2014 4F) B2 U (K 2 a A
b) LIPS B i TSk 3 B35 KR, Z (42514 3.0 A1 3.2( P<0.01) . MK Sneyers 58756 445
RN SE BRI XA 205 T 1976 48 (1977 4F (1978 4F 2009 4EF1 1998 4F 2000 4F 2007 4
A AR i, AR 28 AURT LUOKE IS 3 7 - I DX /K 748 Ak 75 43y IO A4S i B < 1970—1998 4 [ /K £ 5 s /b
s SEYE N 76.8 mm, 1985 AR A E] T 77 5 S ARAE 18.3 mm, 1999—2000 4F [ 7K f5 2 il 38 , S 39 44
9 72.9 mm , BEHHFE K -3.9 mm/a;2001—2007 4K 52PN, WNER A 0.1 mm/a, 2008—2014 4
WK i B S S 77.9 mm, BHIEE A 0.7 mm/a, 38 F T BEKFE, IIX KA L4 puAS
B Bt : 1970—1976 4E [ /K SIS, SEA (4 193.2 mm, 1977—1978 4E (&K & 2R R, T REE R N 34.8
mm/a, 1979—2000 4F 5% W] 388 1, 35 %) 5 35K, 48 00 A 1.33 mm/a, 1998 4F [ 7K fik ik 5 B b 5 i
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Fig.2 Graphic of trend test and change point detection of precipitation, evaporation for mountain and plain area of Yenqi basin
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Landsat 2858 (1) PEATIRIER LUCC 204, g B0 3 FIEl 3 Fis,

MF 3 ATLUE S E Fb11X 1973—2014 42 [] 14 e iR o 1 AR — B0 A T34 ka4, it vk ) | R4 1
Uk S X oK T R AR A5 R 1 ok T AR Al 34 AR B A BRI TR] S SR IX R SR S U R i
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BUEINA 15.41% RIS INN 1.27% , N TR NS0T AR TH03R B A — D aAR, SO T 3 40a 3k
NFAE IS E ST SR X IE SR, AE PR AL R ZR AR . nTLAAR 8 Al A 25 R G AR 1k
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Table 3 Land use / cover area percentage statistics of different types of vegetation

E:f tggg fff 1973 1977 1994 2004 2014 1973—19771977—1994 1994—20042004—2014 1973—2014
FIRIX KRG 13.08 10.03  9.26 13.99  15.04 -3.05 -0.78 4.73 1.05 1.96
Plain area ANT2E 10.65 1242 1589  18.90  26.06 1.77 3.48 3.00 7.16 15.41
1 it 5.98 7.50  5.49 5.87 7.25 1.52 -2.01 0.39 1.38 1.27
b 35.01  37.37 3778  29.67 19.28 2.36 0.41 -8.11 -10.39 -15.73
Vb 23.78 2096 2030  20.12 22.16  -2.82 -0.66 -0.18 2.05 -1.62
7KK 11.50 1171 11.28  11.45  10.20 0.22 -0.43 0.17 -1.25 -1.30
INX e AR A 38.87  38.34 3876  41.85  47.63 -0.53 0.42 3.09 5.77 8.76
Mountain Area  ¥KJI| 1220  9.48  9.74 9.44 8.84  -2.73 0.26 -0.30 -0.59 -3.36
Hith 48.93  52.18 51.49 4871  43.53 3.26 -0.69 -2.79 -5.18 -5.40

4.3 EYE AR LI R
LUCC X i oA A R G a5 r= AR K

SN, SO B AR A A A R R TR SR KA A
AR e e AR AR R GBI R BRI R, S BB AR R VI X 28 P S A AN [ RUBE A9 X I e AN [
FERE b2 TS E MERAE O 5 M i AR W SOEAR DG . D 1 S Tl S R ATF 5 DX A A2 A K3 3l 40331

http ; //www.ecologica.cn



8 S % 36 &

XL X Bt DA AT A U i (9 S S R ARG 24 52X 1—5 3155 1973—2014 4522 ] 1 DX A0 B IX Y
MR HRE L MR AL VAL R, AR BOE S SRR 1 70 b AC S AR R, A5 R AR 4
7N

x4 BERMAERBARMEMNERMIEFERXBHELBRATUEERITE

Table 4 Vegetation covers type and its changes of mountain and plain area in Yanqi basen

X5 Area S8 Parameter 1973 4 1977 4 1994 4E 2004 4F 2014 4F
SEJFIX Plain area L 37.885 38.192 30.346 50.907 64.181
AL 0.307 2.154 10.560 13.274
R,/ % 1.025 7.031 27.246 27.449
AC /% 0.007 -0.002 0.085 0.071
Re /% 0.096 -0.003 0.138 0.137
11X Mountain area L 48.884 53.362 70.615 50.912 51.583
AL 4.477 17.253 -19.703 0.671
R, /% 11.678 40.522 -50.827 1.727
AC/% 0.030 0.160 -0.159 0.060
Re/% 0.049 0.349 -0.265 0.100

MFE 4 TTLIE 70 AR LR ES B Gt X S D DX AR Bl 7 e 2 R bl R R 2 A8 B0 A T I
M8 fk . FEILIX,1973—1994 4FHATE] L — B AN FHOmMES, AC Tl R, #BR T 0, Rl & 1977—1994 4 HA 8] (1)
ORI S XER A AL R 17.253 5 0T LAt 76 I ] A8 185 hm 2 5 1 DX 37K BT AH G 5 1994 4F 2 Ji5 1 IX R
K S I S RGN A (L i Rk AR A (] 2a) , 1994 4E 22 )5 L IX AR Wi WoR S b H, 51l
X R i AR A R I A LR R — 3, 1980—1994 AF ][] 11 [X 78 & 2t 52 LU sl M 34, 38 i B AN B g2
I, 90 AR PTG L XA Pyt (AR AL 5 10 X K B R E A DG R . MRMA A, 1973—2014 42 [A] 1L
DX AR b T A

FEFJRIX 1973—2014 4FHAE] L — BN FHE MG S Rl 2 1994 4E 2 J5 19 AL F1 R, LS E I L 75
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