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Temporal and spatial dynamic changes of land use and ecosystem service
value in the Weigan River Basin in recent 20 years
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Abstract: Based on GIS - RS techniques, by using the data of land use in Xinjiang during 1990 to 2008 which
were extracted from remote sensing images by means of spatial analyst, and taking the Weigan River Basin located at the
south foothill of middle Tianshan Mountains and the northern part of Tarim Basin as the study region, the area change and
net change rate of various land use types in recent 20a were analyzed. By adopting the service value coefficients of Chi-
nese terrestrial ecosystems proposed by Xie Gao - di, and the calculation formula of ecosystem service value proposed by
Costanza, in combination with the local grain yield and grain purchasing price, the temporal and spatial dynamic changes
of ecosystem service value in Weigan River Basin were studied, so as to reveal the imbalance situation in the spatial and
temporal distribution of ecosystem service value in Weigan River Basin, and to provide scientific basis for land use plan-
ning and decision making. The results show that: (1) The grassland and unused land covered more than 70% , and the
other land use types covered less than 20% in Weigan River Basin. There were spatial and temporal differences in the
area distribution and change of various land use types. (2) During 1990 to 2008, the total value of ecosystem services in

the study region was reduced by 596 .33 million yuan. The main reason for the reduction was the area decrease of forest,
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marsh and grassland. The structure of ecosystem service values changed greatly and its function of supporting services was

the strongest, while its function of supplying services was relatively low. (3) The value of ecosystem services per unit

area in the downstream was more than that in the upstream and midstream. During 1990 to 2008, the value of ecosystem

services in the midstream and downsiream reduced remarkably, while that of the upstream increased slightly.

Keywords: ecosystem service value; land use; temporal and spatial change; oasis; Weigan River Basin
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Table 1 The value coefficient of different land-use types in the Weigan River Basin
T A LR it T #ith W KR KA B
Land use type Forest Grassland Farmland Marsh Water Unused Construction

BY 4 Food production 432.71 563.83 1311.23 472.04 694.95 26.22 0.00

F A B A = Raw materials 3907.47 472.04 511.38 314.70 458.93 52.45 0.00

SR Air conditioning 5664.52 1966.85 944,09 3160.07 668.73 78.67 0.00

K BT Climate conditioning 5336.71 2045.52 1271.89  17767.18 2701. 14 170.46 0.00

7K H 3% Water source conservation 5362.94 1993.07 1009.65  17622.95  24611.81 91.79 0.00

FEY AL Waste disposal 2255.32 1730.83 1822.61  18881.73  19471.78 340.92 0.00

35+ 4% Soil conservation 5271.15 2937.16 1927.51 2609.35 537.60 222.91 0.00

R EY LB Biodiversity protection 5913.65 2452.00 1337.46 4838.44 4497.52 524.49 0.00

RUEEZEFRW Aesthetic landscape 2727.36 1140.77 222.91 6149.67 5821.87 314.70 0.00

A Total 36871.82  15302.07 10358.73  71816.13  59464.33 1822.61 0.00
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Table 2 Changes of land use area in the Weigan River Basin during 1990—2008

T A KR S ) B Bt BE K 3R j<:32:4::5: )
Land use type Forest Grassland Farmland Marsh Water Unused Construction
1990 117063 1029052 310756 8224 17172 1279017 23575
W Area
Jhor 2000 112417 1017750 328076 8572 17405 1276282 24356
2008 100300 968400 398941 6849 19857 1265523 24987
B 1990—2000 ~ 4646 - 11301 17320 348 233 -2735 781
Area change 2000—2008 - 12116 - 49351 70865 -1723 2452 - 10758 631
>
/b 1990—2008 - 16763 - 60652 88185 - 1375 2685 - 13493 1412
A 1990—2000 -0.40 -0.11 0.54 0.42 0.13 -0.02 0.33
Net change speed 2000—2008 -1.42 -0.62 2.47 -2.77 1.66 -0.11 0.32
/% 1990—2008 -0.85 -0.34 1.40 -1.01 0.81 ~-0.06 0.32
£3 BFURBEARIETHFATL
Table 3 Changes of land use area in different zones of the Weigan River Basin
T AR it iy Bt B K KA B
Land use type Forest Grassland Farmland Marsh Water Unused Construction
HEE L L # Upstream 102 - 7491 13188 - 418 1960 - 8338 998
Area change % Midstream - 9025 - 31915 48867 -956 1249 - 8563 344
2
/hm T ¥ Downstream - 7840 - 21245 26130 0 -523 3408 71
.01 -0. 0.67 -0.82 1.14 -0.05 1.15
VoA AL LI ¥# Upstream 0.0 0.06 0.8
Net change i Midstream -1.65 -0.72 1.81 -1.14 1.00 -0.12 0.13
speed/ % T # Downstream -3.74 -1.56 1.60 -0.03 -1.54 3.78 0.09
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Table 4 The ecosystem services value and their variations in the Weigan River Basin during 1990—2008
ESV/(10* JT-a™") B/ % HEE/ %
b X 1 Ecosystem service value Proportion Dynamic degree
Type Region 1990—  2000—  1990—
1990 2000 2
2008 1990 2000 008 2000 2008 2008
L% Upstream 244561 245233 244938 15.02 14.99 14.96 0.03 -0.02 0.01
=¥ ¥ Midstream 128881 123734 95605 15.93 15.37 12.31 -0.40 -2.84 -1.43
Forest T i Downstream 58191 45534 29282 20.36 16.97 11.76 -2.17 -4.46 -2.76
A3t Total 431632 414501 369825 15.85 15.30 13.89 -0.40 -1.35 -0.80
[k #% Upstream 1040552 1038205 1029089 63.92 63.45 62.84 -0.02 -0.11 -0.06
B i F1 i Midstream 401858 391204 353021 49 .68 48.61 45.47 -0.27 -1.22 -0.68
Grassland F #% Downstream 132252 127960 99742 46.27 47.68 40.06 -0.32 -2.76 -1.37
41t Total 1574662 1557369 1481852 57.84 57.48 55.65 -0.11 -0.61 -0.33
% Upstream 107810 113220 121471 6.62 6.92 7.42 0.50 0.91 0.70
Bruh H1 3% Midstream 132492 142649 183111 16.38 17.72 23.59 0.77 3.55 2.12
Farmland T ## Downstream 81602 83976 108669 28.55 31.29 43.65 0.29 3.68 1.84
A1t Total 321903 339845 413252 11.82 12.54 15.52 0.56 2.70 1.58
%% Upstream 21772 22298 18770 1.34 1.36 1.15 0.24 -1.98 -0.77
BE ¥ Midstream 36947 39134 30079 4.57 4.86 3.87 0.59 -2.89 -1.03
Marsh T #% Downstream 342 129 340 0.12 0.05 0.14 -6.22 20.33  -0.03
A1t Total 59061 61561 49189 2.17 2.27 1.85 0.42 -2.51 -0.93
L ¥ Upstream 51450 56495 63104 3.16 3.45 3.85 0.98 1.46 1.26
7K 3 % Midstream 37888 37687 45312 4.68 4.68 5.84 -0.05 2.53 1.09
Water T ¥ Downstream 12773 9315 9661 4.47 3.47 3.88 -2.71 0.47 -1.35
&1t Total 102111 103497 118077 3.75 3.82 4.43 0.14 1.76 0.87
b ¥ Upstream 161658 160685 160138 9.93 9.82 9.78 ~0.06 -0.04 -0.05
sA M U Midstream 70804 70451 69243 8.75 8.75 8.92  -0.05 -0.21  -0.12
Unused T #% Downstream 653 1481 1274 0.23 0.55 0.51 12.67 -1.74 5.28
At Total 233115 232616 230656 8.56 8.59 8.66 -0.02 -0.11 -0.06
@ﬁ}ﬁi.ﬂ}, A1t Total 0 0 0 0.00 0.00 0.00 0.00 0.00 0.00
Construction
L ¥ Upstream 1627804 1636135 1637510 59.79 60.39 61.49 0.05 0.01 0.03
& Hh kAt ¥ Midstream 808868 804858 776371 29.71 29.71 29.16 -0.05 -0.44 -0.22
Total types i Downstream 285812 268395 248969 10.50 9.91 9.35 -0.61 -0.90 -0.72
&1t Total 2722484 2709389 2662851 100.00 100.00 100.00 -0.05 -0.21 -0.12
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Table 6 The ecosystem service values per unit area

in the Weigan River Basin

X 3% Region 1990 2000 2008
L% Upstream 9283.66 9331.17 9339.01
H1i¥ Midstream 962406 9576.35 9237.40

T % Downstream 14965.20 14053.24 13036.09

T

9776.03 9729.00 9561 .89

Weigan River Basin
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Table 7 Changes of total ecosystem service values (ESV)} and coefficients of sensitivity (Cs)
after adjusting value coefficients -
ESV % 1990—2008 £ ESV &4k
SV AL H 4 08 1 £ £ .
Percentage of ESV Sensitivity coefficients Change of ESV during
3% change/ % iy en 1990—2008
Type Eui BLE
1990 2000 2008 1990 2000 2008 /(10* JGra™h) Rate of
Amount of change change / %
VC +50% - 90537 -3.08
PRH Forest 7.93 7.65 6.94 0.1585 0.1530 0.1389
VC-50% - 28729 -1.15
VC +50% - 106038 -3.02
B Grassland 28.92 28.74 27.82 0.5784 0.5748 0.5565
VC -50% - 13228 -0.68
VC + 50% - 13959 -0.48
## Farmland 5.91 6.27 7.76 0.1182 0.1254 0.1552
VC -50% - 105307 -4.11
i VC +50% - 64569 -2.35
B Marsh 1.08 1.14 0.92 0.0217 0.0227 0.0185
VC - 50% - 54697 -2.03
K VC +50% - 51650 -1.86
i.88 1.91 2.22 0.0375 0.0382 0.0443
Water VG -50% - 67616 ~2.53
VC + 50% - 60863 -2.14
R 4.28 4.29 4.33 0.0856 0.0859 0.0866
Unused VG -50% - 58403 -2.24
Q&FH:RE VC = 50% 0 0 0 0 0 0 - 59633 -2.19
Construction
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