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Abstract; Ecosystem services value ( ESV) research is an important way to improve land use patterns and to promote the
protection and restoration of regional ecosystems. This study choose the fragile ecological environment of the Ugan-Kuqa
River delta oasis as a study area, using remote sensing images in 1994 and 2016 as the basic data to assess the value of
ecosystem services. To further investigate dynamic change characteristics of regional ecosystem service values, the grid,
sensitivity analysis, spatial autocorrelation, and spatial statistical methods were applied. The results revealed that; (1)
1994—2016 Ugan-Kuqa River delta oasis land use changed, and land cover changed was more significant. Cultivated land
and construction land showed an increasing trend, whereas grassland and unused land showed a declining trend. Cultivated
land and grassland changed most rapidly. (2) From 1994 to 2016, the total value of ecosystem services in the Ugan-Kuqa
River delta oasis decreased from 4895.67 X 10°yuan to 3864.78 X 10°yuan, being reduced by 1030.89 X 10°yuan, an
annual reduction of 0.96% ; in spaces where the ecological service value added area in the impairment area were in a
situation of encirclement. Areas of high ecosystem service value were shrinking. At the same time, the value of ecosystem
individual services presented an increasing and decreasing trend. Four single service values, such as waste treatment, water
conservation, biodiversity protection, and recreational culture, there was a downward trend. However, food production,
climate regulation, gas regulation and raw material, soil formation, and protection, and an additional five individual service
values showed an upward trend. (3) The sensitivity analysis revealed that the sensitivity index of ecosystem service value
coefficient (CS) of all land use types were less than 1, indicating that the ecological value coefficient (VC) had little
influence on the changes of ecosystem service values, the model can reasonably evaluate the fluctuation of regional
ecosystem service values. (4) The ecosystem service value of the study area showed obvious spatial autocorrelation and
spatial clustering, ecological service value high accumulation areas were mainly distributed in the Ugan-Kuga River
upstream, in the " Kezier reservoir" around and north shore of the Tarim River and showed a decreasing trend. Protection of
the spatial stability of the high value area must be considered; the low accumulation area mainly concentrated in the
southern part of the oasis was close to the edge of the Taklimakan Desert and near the Tianshan Mountain central area and
desert area of the lower reaches of the Kuqa River. The spatial distribution pattern of this kind of area is basically stable.
(5) Affected by climate change and human activities, the grassland and water area was greatly reduced and construction
land and cultivated land was increased, resulting in the land with higher ecological service value coefficient being

continuously reduced, which causes the ecological service value of the study area tend to weaken.

Key Words; Ugan-kuga River Delta Oasis; land use/land cover; Temporal and spatial change; ecosystem service value

(ESV) ; sensitive coefficient; spatial autocorrelation
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Fig.1 Location map of the Ugan-Kuqa river delta oasis
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Table 1 Ecosystem service value coefficients per unit area of land use categories in Ugan-kuga River Delta Oasis
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R
AT . 256.592 410.582 0 0 0
Gas regulation
X351

L.L:H” y . 456.75 461.912 236.06 0 0
Climate regulation
KR . 307.922 410.582 10459.26 -3966.16 15.37
Water conservation

eI B 5
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Soil formation and protection

AL
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Food production
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Table 2 Land use type changes in Ugan-kuqa River Delta Oasis during 1994—2016

e3ii] 1994 2016 AFALTE A Change area AF ALK Change rate
Type hm?/% hm?/% hm? %
#HEHb Cultivated land 246451.8/(16.5) 416289.55/(27.88) 169837.74 0.69
Wi Grass land 614538.56/(41.16) 542550.5/(36.34) -71988.05 -0.12
K38 Water body 68763.26/(4.60) 13455.58/(0.90) -55307.68 -0.80
ML Construction land 900.47/(0.06) 9639.31/(0.64) 8738.84 9.70
A FH Unused land 562295.15/(37.66) 510944.96/(34.22) -51350.19 -0.09
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Fig.2 Land use and land cover types in Ugan-kuqa River Delta Oasis
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Table 3 Changes in ecosystem service value( ESV) of Ugan-kuqa River Delta Oasis during 1994—2016
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Fig.3 Ecosystem service value space distribution change in Ugan-kuga River Delta Oasis
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x4 BEKNESRERSNEESY) ENERBHFBRERE(CS)
Table 4 Sensitivity index of ESV to its Value coeffficient of Ugan-kuga River Delta Oasis

. 1994 2016 1994—2016
e EEMERE VC " " s
Type Ecolo, ri('al)lv{‘ﬁue coefficient USSR CS USSR CS AR R CS
P orogIe T Coefficient of Sensititive  Coefficient of Sensititive ~ Coefficient of Sensititive
#k Cultivated land VC 1. 50% 0.1785 0.3820 0.2035
i Grass land VC .50% 0.4664 0.5216 0.0552
7K, Water body VC .50% 0.3313 0.0821 0.2492
R Construction land VC 50% 0.0011 0.0142 0.0131
AH I Hb Unused land VC . 50% 0.0247 0.0285 0.0038
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Fig.5 Moran scatter of ecosystem services value in Ugan-kuqa River Delta Oasis during 1994—2016
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PEAFIBE, HE5e1t, 1 ZE SRR T DN 1949 4E 1) 0 o6 1970 180 9% 2000 2010
26.98 JTHANNE] 2010 41 89.2154 J7, A5 fkZ N 231% , A4l Year
SR 1.02 TN BEE N DURING , 3R T Hs EEGNE AR

RS H R, 28T R Bt K E-FF . Fig.8 Annual change of precipitation inUgan-kuga River Delta
TIKEWE JETRAE K A FE A, 15 B T /KIS T AR AN Oasis in the period 1960—2010

WD SR X S A S R GRS U (B A PR A s Al — a2 5

M, [, AR 2004 AEZ SRR T KTy 22.40% , BRI T 288 T2 K (36.67%) , Az X H R IEALF
ST & S ) B AR AT, £ Al 4 AR A D e BT S # Y Rt RS
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Table 5 Statistics of the temperature, precipitation, evaporation, sunshine, runoff in Ugan-kuqa River Delta Oasis

N T Rk i e H g [Exiin
AE0 o . _—
Y Temperature Precipitation Evaporation Sunshine Runoff
r
ea /(C) /mm /mm /h / (108m*)
1957—1960 — — — — 31.48
1961—1970 10.02 43.85 2504.77 2965.75 30.56
1970—1981 10.11 58.67 2336.70 2954.54 30.66
1981—1990 10.30 79.78 2263.34 2725.86 32.06
1991—2001 10.63 71.85 2017.68 2927.50 35.85
2001—2010 — — — — 37.98
34 Average 10.89 63.54 2280.62 2893.41 33.09

x6 BEKFMNHEEHAOZLAN)
Table 6 Population changes of Ugan-Kuqa River Delta Oasis in

R 1, B2 SRS R KT 30 9 XU T,
SRR KR T Mmoo

X E"Jé‘;?&ﬂ&%ﬁl\{ﬁﬁ T E R Year Kuqa Shaya Xinhe Total
1916 88464 34028 — 122492
4 fig 1928 119559 43395 12853 175807
e . " et s 1936 181668 65195 26753 273616
AR ST 1 R A ) R TR | DS [R] 52 o4 L0886 50632 17502 217086
W rikgi & GIS iR ’iiﬁj\ﬁ??iﬂﬁ%ﬂﬁﬁﬁ% 1948 151746 65195 49507 266448
A S R GRS M (B 25 2840 S HBR B IR, R Ho

— AR R E S E, B T T 25 M E, iR R e 1058 XA 28 R GE A S5 i fELAE 25
(] E SR ML SIS AR AT RHAIE , AT B T 7 B 258 AU , ETIT R B 5 BR A A 28 AR e s ) A
Ty ENANBIRA SIS AR S AR 2 | (HEE T2 WS 5 0 Mok IR R ESV B 23 4% Jey 842 A it
FEM A ARBESEHIE TR T BB . S35, i TR SRR PSR T X A SR A5 | %) S ke SRR L
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