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Monitoring the Oasification of Taklamakan Desert through Examining Land
Cover Change Caused by Afforestation Activities and Climate Change
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Abstract: Oasification, referring to the restoration of water, soil, and plant life to a degraded environment, has been proposed as the antithesis of desertification, denoting that
desertification is not an irreversible and hopeless process. Taklamakan Desert Located in the Xinjiang Uyghur Autonomous Region of China, as the largest desert in East
Asia and one of the world's largest sandy deserts, has been playing a significant role in influencing the global climate. This study analyzes the recent afforestation efforts and
climate change in the Taklamakan Desert by examining the land cover change and water availability through satellite data, hoping to contribute to the sustainable oasification
of this region.
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1. Introduction & A 3. Results & Discussion #ifiH & &%=

The Taklamakan Desert, spanning a total area of
337,600 square kilometers, is the world's 2nd
largest shifting sand desert with dust blowing from \ - Woody savannas
Northwest China to as far as the U.S.. Oasification
of the Taklamakan Desert is one of the most
significant and large-scale environmental
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by global warming, there is also more available
water flowing into the desert through melting 3 ». sy
glaciers every year. Thus, this research investigates 2 & f:‘_

whether the oasification of Taklamakan Desert can
be achieved continuing off the current trend
through examining the water resources and the
land cover change.

a. Taklamakan Desert land cover 2001 (cropped) b. Taklamakan Desert land cover 2020 (cropped)
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c. Trend of water equivalent thickness in the desert region

d. Monitoring of glacier surrounding the Taklamakan Desert

2. Methodology #F4% )51

The data of Moderate Resolution Imaging

Figure 3. Detection of land cover change and water availability in the Taklamakan Desert

Land cover change,
water availability analysis
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Figure 2. Methodology flowchart

Spectroradiometer (MCD12Q1) from 2001 to
2021 is utilized to classify the land cover types
and monitor land cover change in the
Taklamakan Desert. The Global Precipitation
Measurement (GPM) satellite data is used for
the precipitation time series computation. The
GRACE TELLUS gravity observation is used for
land water-equivalent-thickness analysis to
provide overall water availability in the area.
The rate of change in vegetation and glacial
area is then calculated for the discussion of
oasification.

200 14ED 65 202 14F F T D H A4 )5 {4 456
Bt E (MCD12Q1) OF —Z #fHif L C.
27T h RO B DAL & ST
LEd, SEREEAKHIE (GPM) fHET —#
IX. FEAKDORERPIGTEICHEH L E 7,
GRACEEE &L, Hilsk KD /KUAEE %
LI 2 7= o O FIKEARIE O ST LA
LE9, Tk, WA L oKk o 28 bR
PR L EI,

For further details, contact: Shiyu Li, Bw-605, 6-1, Komaba 4-chome, Meguro, Tokyo 153-8505 JAPAN (URL.: http://wtlab.iis.u-tokyo.ac.jp/) E-mail:

Through the land cover change map, a significant increase in the area of open
shrublands and croplands is identified. The temporal series visualization
provides insights into patterns governing such land cover transformation: the
barren land first became sparsely vegetated areas, then grew into grasslands,
and after a few years became croplands. But due to the low resolution of the
MODIS Land Cover dataset, it is difficult to separate the “croplands” division
into agriculturally used land and aforestated land. Despite the increase in
glaciers in this greater region, the total water availability of the Taklamakan
Desert has decreased in the last 2 decades (Figure 3-c), possibly due to the
overgrowth of agricultural crops or the need to sustain the aforestated
vegetation. The current data indicates that the management of desertification
will hardly be achieved continuing the ongoing trend.
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