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15) Active and passive microwave remote sensing of near-surface soil thaw events in northern China and
Mongolia
Lijian Han, Atsushi Tsunekawa and Mitsuru Tsubo
(Arid Land Research Center, Tottori University)

Springtime near-surface soil thaw event is essential for understanding the near-surface earth system.
Previous researches based on both active and passive microwave remote sensing technologies have paid
scant attention, especially at middle latitudes where the near-surface earth system has been changed
substantially by climate change and human activities, and are characterized by more complex climate and
land surface conditions than the permafrost areas. SSM/I brightness temperature and QuikSCAT Ku-band
backscatter were applied in this study at a case study area of northern China and Mongolia in springtime of
2004. The soil freeze—thaw algorithm was employed for SSM/I data, and a random sampling technique was
applied to determine the brightness temperature threshold for 37 GHz vertically polarized radiation: 258.2
and 260.1 K for the morning and evening satellite passes, respectively. A multi-step method was proposed
for QuikSCAT Ku-band backscatter based on both field observed soil thaw events and the typical signature
of radar backscatter time series when soil thaw event occurred. Sensitivities of results from active and
passive microwave remote sensing were analyzed. Generally, result from active microwave remote sensing
is sensitive to limited surface soil moisture amount, lower than which no thaw event could be detected.

While, result from passive microwave remote sensing is sensitive to near-surface soil temperature.

16) Soil moisture and vegetation memories in Mongolia

Banzragch Nandintsetseg and Masato Shinoda
(Arid Land Research Center, Tottori University)

Across the world’s widest continent, Eurasia, especially at middle-to-high latitudes, soil moisture acts as
an efficient memory storage device for interannual precipitation anomalies due to its low potential
evapotranspiration. Mongolia is located over mid-latitude highlands in the far eastern continent and has a
cold, arid climate with soil freezing and small snowpack in the winter. In this study, we present new
observational evidence of a half year-long moisture memory mechanism mediated by the land surface that
is manifested in the coupled cold and arid climate of this country. The result showed that significant
carryover of summer rainfall anomalies to subsequent years, mediated by the soil moisture—vegetation
system. Namely, changes in precipitation led to time-lagged, directly correlated changes in soil moisture
and vegetation. During the following winter, anomalies in soil moisture were maintained in the frozen soil
and biomass anomalies may have been stored as underground structures in the root system. Even though
these land-surface anomalies are maintained through to the spring, they were shown only to have had a
weak effect on summer precipitation. The cold-season climate with low evapotranspiration and strong soil
freezing acts to prolong the decay time scale of autumn soil moisture anomalies to 7.6 months that is
among the longest in the world. The vegetation also has a memory of the similar time scale, likely because
the large root system of the perennial plants dominant in the Mongolian steppe may remain alive and retain

under-ground biomass anomalies during the winter.

17) Effect of vegetation on sand transport in a Mongolian grassland
Abulitipu Abulaiti, Reiji Kimura and Masato Shinoda
(Arid Land Research Center, Tottori University)
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Field studies were conducted in 2008 and 2009 in a Mongolian grassland to examine the effect of
vegetation on sand transport of various particle sizes. Results from four sand transport events. In the three
events of 2008, when vegetation cover was 7.5%, threshold wind speeds at 3.1-m height were 9.1, 8.9, and
9.7 ms ' and soil moisture contents were 6.7%, 4.0%, and 1.4%, respectively. In the event of 2009, when
vegetation cover was 19.2%, threshold wind speed was 12.8 m s ' and soil moisture content was 4.4%.
Thus, although the soil moisture contents in the 2008 events were higher than, lower than, or similar to that
in 2009, the threshold wind speeds in the 2008 events were consistently lower than in the 2009 event. The
maximum total saltation flux in 2008 was about 500 times larger than that in 2009. The normalized
saltation particle count for particles measuring 130-500 wm in 2009 was obviously lower than that in 2008,
meaning that particles larger than 130 wm were trapped by vegetation, whereas smaller particles were
transported by wind. Similar results were noted by analyzing soil sampled from an area sheltered behind
vegetation, which showed that particles from 124.5 to 645.6 um were effectively trapped by the vegetation.

18) Windblown sand problem along the Qinghai-Tibet Railway, China
Ruiping Zu" * and Jianjuno Qu'
(' Cold and Arid Environmental and Engineering Research Institute, Chinese Academy of Sciences

*Arid Land Research Center, Tottori University)
The construction and operation of the Qinghai-Tibet Railway is a new milestone in alpine regions for
overcoming the permafrost problem over the world. However, due to strong wind and abundant sand
sources, the railway is now facing serious windblown sand harm. This has becoming a new threat both to
train operation and permafrost environment. So far, there about 220 km or 17% of the total length is
suffered from windblown sand harm with different grades, of which more than 70km is belonged to severe
degree. Windblown sand can not only effect the train operation by burying the roadbed, but also can lower
the function of actively cool embankment by filling the crushed rock embankment and vent duct. In
addition, it could lead to permafrost degradation by altering its environment beneath it. In order to control
the windblown sand harm scientifically and effectively, some key questions are remained to be solved in
future.

19) Dust concentrations during dust storms in the Gobi Desert of Mongolia
Dulam Jugderl’z, Masato Shinodaz, Nobuo Sugimoto3, Ichiro Matsui3, Masataka Nishikawa3, Soon-Ung
Park’, Young-Shin Chun’ and Moon-Soo Park®
('Institute of Meteorology and Hydrology, Mongolia, ?Arid Land Research Center, Tottori University, 3
National Institute for Environmental Studies, Japan, *Center for Atmospheric and Environmental Modeling,

Korea, *National Institute of Meteorological Research, Korea)

Dust storms in the extensive Gobi and desert-steppe zones of Mongolia occur frequently and sometimes
cause serious disasters, disrupt human life and economic activities and result in soil erosion in Mongolia
(Natsagdorj et al., 2003). Recently, dust storms are usually studied by measuring particulate matter in the
atmosphere. Particulate matter in the air is usually divided into populations with aerodynamic diameters
less than 10 um (PM10), 2.5 um (PM2.5), or 1.0 um (PM1.0) and is measured by instruments near the
ground surface and by lidar in the troposphere. The study results confirmed that large amounts of fine dust
particles are emitted to the air during the dust storm period in the Gobi Desert of Mongolia. Hourly
maximum PM10 (PM2.5) concentrations for dust events in the Gobi Desert during 2009-2010 ranged from
1333 (517) ug m° to 6626 (2899) ug m °. Increases in concentrations of PM10 and PM2.5 were related to

both natural and anthropogenic sources of particulate matter. A natural source was dust storms developed
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by the passage of cyclones accompanied by cold fronts. Anthropogenic sources may include burning of

coal in population centers.
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