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Fig. 1 Location of monitoring sites in the study area
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Fig.2 Annual change in land use in the Tarim River Basin (1980-2015)
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F1 1980-2015 FHE B AR it 7] AHR
Tab.1 Land use information for the Tarim River basin (1980-2015)

R R B AR it 7K, W2 J& R KA A+
T A/km? 25167 12688 259968 36110 1426 701109
s
1980
L5/ % 2.43 1.22 25.08 3.48 0.14 67.64
- TH A /km? 24485 10792 262042 36177 1606 701346
1990
L/ % 2.36 1.04 25.28 3.49 0.15 67.67
TH A /km? 24637 10677 262199 36128 1594 701113
s
1995
L/ % 2.38 1.03 253 3.49 0.15 67.65
THI AR /km? 26920 13924 254603 36670 1440 702909
2000 4F
ELA51/% 2.60 1.34 24.56 3.54 0.14 67.82
THI AR /km? 30643 13530 252240 36540 1561 701952
2005 4F
ELA51/% 2.96 131 24.34 3.53 0.15 67.73
T A /km? 31679 13279 252172 36165 1701 701470
2010 4F
ELA51/% 3.06 1.28 24.33 3.49 0.16 67.68
- THI A /km? 37208 12870 248825 36157 2285 699121
2015 4F
HEf/% 3.59 1.24 24.01 3.49 0.22 67.45

®2 KRFALMAS km?

Tab.2 Subdivision of unused land

KA L Hh 27 1980 4F 1990 4= 1995 4= 2000 4= 2005 4= 20104 2015 4F
it 300918 299677 299022 304737 304525 304389 304013
eEE 157464 155695 155580 155238 155021 154901 154080
ER %N 40660 40255 40337 39902 39574 39335 38401
papEssit 2954 3091 2825 3440 3264 3313 3204
R4 5248 4905 4877 4918 4898 4871 4787
SRR 190539 194363 195078 191348 191340 191331 191308
oAt 3326 3360 3394 3326 3330 3330 3328

F3 1980-2015 FEBEAARB LA AER %
Tab.3 Change in area (%) of each land use type in Tarim River basin (1980-2015)

bR Y 1980 4F 1990 4§ 1995 4§ 2000 4 2005 4F 20104 20154 iﬂ{‘]zgm%
Hiith 243 236 2.38 2.6 2.96 3.06 3.59 1.16
Pty 1.22 1.04 1.03 1.34 1.31 1.28 1.24 0.02
i 25.08 2528 25.3 24.56 24.34 2433 24.01 -1.07
Kk 3.48 3.49 3.49 3.54 3.53 3.49 3.49 0.01
W2 JE R 0.14 0.15 0.15 0.14 0.15 0.16 0.22 0.08
oth 29.03 28.91 28.85 29.40 29.38 29.37 29.33 0.30
* SekE 15.19 15.02 15.01 14.98 14.96 14.95 14.87 -0.33
F Hh 3.92 3.88 3.89 3.85 3.82 3.80 3.70 -0.22
ﬂﬁ THPEH 0.28 0.30 0.27 0.33 0.31 0.32 0.31 0.02
e A 0.51 0.47 0.47 0.47 0.47 0.47 0.46 -0.04
T A T 18.38 18.75 18.82 18.46 18.46 18.46 18.46 0.07

HoAth 0.32 0.32 0.33 0.32 0.32 0.32 0.32 0.00
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Soil Alteration and Water Loss in the Tarim River Basin
LIU Yu—tong

(College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, P.R. China)

Abstract: Soil erosion is a common concern and an urgent problem all over the world. This study was
carried out to clarify the current state of soil and water loss in the Tarim River basin and put forward
countermeasures to improve the situation. The variation of land use in the area from 1980 to 2015, and
the annual runoff and sediment transport from 2005 to 2020 were analyzed. The correlations between
land use change, annual runoff, and sediment transport in the Tarim River basin were then explored. Fi-
nally, based on the spatial distribution of land use, runoff and sediment transport in four tributary basins
(Kaidu River, Aksu River, Yerqiang River and Yulongkashi River) during the same period, the causes
and trends of soil erosion in the Tarim River basin were discussed from the perspective of human factors
and natural climate conditions. Results show that: (1) The percentage changes among the various land us-
es, over the entire basin from 1980 to 2015, ranged from —1.07% to 1.16%. The largest increase was in
cultivated land area (1.16%), sandy land increased by 0.30% and the largest decrease was in grassland ar-
ea (1.07%). (2) The annual average runoff to the primary rivers in the basin was 22.99x10°-67.46X10° m3,
and the annual average sediment transport was 63.20x10*-3 470.00x10* t. The average sediment concen-
tration of Kaidu River was 0.24 kg/m?, while the average sediment concentration in other rivers was
more than 4 kg/m?, categorized as high sediment flow. Due to climate conditions and land use changes,
the annual runoff and sediment yield in the Tarim River basin trended downward, and the variability of
annual sediment yield (40.89%—73.11%) was higher than the variability of annual runoff (15.54%—
35.37%). (3) The annual runoff and sediment transport in the primary rivers were negatively correlated
with the proportion of cultivated land and residential land (both urban and rural), and positively correlat-
ed with woodland, grassland, and sandy land. Based on the above results, we recommend implementing a
plan for the rational development of land use in the basin, conducting online dynamic monitoring of land
use to better understand the status of soil and water loss, and the reconstruction and restoration of the
Tarim River basin ecosystem. These results provide a scientific basis for the sustainable development and
utilization of water and soil resources and environmental management in the Tarim River basin.
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