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Snow is a type of precipitation within the Earth atmosphere in the form of crystalline water ice. Snow is vital water resource,
for example, accumulated snow as like solid reservoirs. Agriculture and animal husbandry is relying heavily on Snow melting
water. Tourism role of snow is connection with winter tourism and skiing. And other hand heavy snowstorms often bring disaster
to animal husbandry.

Given the importance of knowing the distribution of snow, there has been much progress since 1966 when the first opera
tional snow mapping was done by NOAA. In addition, the snow cover itself is a surface condition that affects radiation and
water balance determinations that are inputs to hydrological cycle and climate studies. Qualitative and quantitative informatior
on snow cover is needed for hydrological and climatologically modeling and prediction. Satellite data have accounted for major
improvements in the production of reliable global snow cover maps.

MODIS Snow and Ice products are available since September 13, 2000 (NSIDC).

Located in the interior of Asia, Afghanistan has the typical arid to semi-arid climate of the Russian Steppes. At 647,456 km2,
Afghanistan is the world’s 41st-largest country.

Afghanistan weather is characterized by dry hot cloudless summers and severe winters. The areas lying in the northeaste
part of the mountains experience sub-arctic conditions having dry, cold winters. The average temperature is approximately12.
degree.Highest monthly average temperature is 33 degree in July & August. Lowest monthly average temperature is -7 degre
in January. Annual precipitation is 316mm. Average annual relative humidity is 56.3% and average monthly relative humidity
ranges from 33% in August to 77% in February.

The mapping snow cover area in Afghanistan were analyzed using MODIS /Terra 8-day composite 7-band 500m, 2008 an
Landsat ETM+ 30m, 09/17/2006 (Fig.2 shows used data).

Firstly, doing pre-processing for original MODIS 2008 data, such as cloud remove. Secondly, calculate the Brightness anc
Wetness for each period data.

Brightness=0.439%band1+0.594&band2+0.246¢band3+0.3918and4+0.350&band5+0.213&band6+0.2678&and7

Wetness=0.114band1+0.248%and2+0.2408band3+0.3132band4-0.3122band5-0.641&eband6-0.508¥band7

Then, according to the snow property, make threshold for brightness and wetness data. There threshold for brightness is mo
than 4300 and for wetness is morethan-800.

Thirdly, extract snow cover area in Afghanistan from MODIS data

Finally, using Landsat data were validated the snow cover area.

Fig.4 shows the result of Snow cover area in Afghanistan. There White color indicated snow area.

Future work is considered to Snow Cover Mapping in dense forests area.
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Land cover mapping middle-south Asia and Philippines using MODIS 2008 data

000 woooooo!
Xuehua Cheti, Ryutaro TateisHi

'gooo
LChiba University

This land cover mapping is part of Global Mapping Project produced 500m global land cover dataset called Global Land Covel
by National Mapping Organizations (GLCNMO).

Land cover is a key for global environmental variable. Development of space technology provides a new source of informatior
about the Earth surface. MODIS 2008 data provides timeliness in the availability of information over large areas and shows gree
potential in land cover mapping.

The purpose of Land cover mapping is to produce a new 500-m land cover dataset.

There are 20 land cover classes defined using the Land Cover Classification System. 14 classes of them are derived usi
supervised classification. The other six classes were classified independently: urban, tree open, mangrove, wetland, snow/ic
and water.

Data of this land cover mapping twelve periods of 16-day composite 7-band 500-m MODIS data of 2008.Existing land cover
maps (GLCNMO, GLC2000), four seasonal MODIS images, Google Earth, and existing local maps.

Training data for supervised classification and validation data were collected using existing land cover maps (GLCNMO,
GLC2000), four seasonal MODIS images, Google Earth, existing local maps. These attempt promoted that training data acct
racy.

Land cover mapping classification product using maximum likelihood supervised classification. Respectively, mapping land
cover in middle-south Asia and Philippines.

Keywords: Land cover, mapping, MODIS
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Distribution of crop patterns in Mekong delta - Application of remote sensing -
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Mekong delta is the most important rice production area in Vietham. About 35 years, from 1975 to 2009, rice production
in Mekong delta increased from 5.141 million ton to 21.2 million ton (412%), while cropland area increased only from 2.039
million ha to 2.340 million ha (115%). Green Revolution and Viethamese Government Revolution in 1986 were considered as
the causes of this growth. In common with apply high-yielding varieties of cereal grains, expansion of irrigation infrastructure,
distribution of hybridized seeds, synthetic fertilizers and pesticides to farmers, increasing the number of crops is also importan
factor for rice product inrease.

Under monsoon climate, Mekong delta has clear rainy season (May to October) and dry season. Until 1976, the havers
was only one in all Mekong delta, naturally, was carried on rainy season. After that, to insurance for food security, Viethamese
Government forced increase the number of crops to 2 or 3 per year and expansion cropland area. Increasing number of crops w
thought that made soil become poorer and easy to pestilent insect consequence the quality and quantity of rice become worst. (
fact, 2 or 3 crops per year has been carried on untill now and to be seen as right policy of Viethamese Government. The matter
only how to choose the conformable land for 3 crops.

With development of remote sensing, the distribution of crop land and crop growing period monitoring has many of achieve-
ment. In this study, by using MODIS data and application of Normalized Difference Vegetation Index (NDVI), the number of
crops in Mekong delta was extracted per year, from 2000 to 2010. From the spatial distribute of number of crops, by using GI<
and we analysised the factors of meteorology, soil-land, hydrology and transport in choosing 3-crops-per-year-land. This resu
will be helpful for administrators to plan cropland in Mekong delta.

0o0o00d0O:0000,000000,000,000000000, MODIS, NDVI
Keywords: Vietnam, Mekong Delta, crop calender, remote sensing, MODIS, NDVI
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Analyses of erosion and sedimentation around the mouth of Ganges in Bangladesh
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Coastal Zoning Process for Land Protection on Majuro Atoll
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Intergovernmental Panel on Climate Change (IPCC) opened the Fourth Assessment Report to public in May, 2007. In the
report of the Working Groupl, there is the indication of the following 2 points on the environment of coastal zone. 1) The mean
sea-level will increase up to 18-59cm by the end of this century. 2) The strength of the tropical cyclone will be intensified. The
report of the Working Group2 showed that coral bleaching will frequently occur because the sea surface temperature will rise
up to 1-3 degrees. For example, in particular, atoll islands in the South Pacific, where the highest part is only several meter
above the sea-level, will suffer from the risk of inundation due to the sea-level rise. In such islands, countermeasures against tf
sea-level rise would be quite important.

Our research group went to Tuvalu and Marshall islands in 2005, 2006, 2007,2008 and 2009, and did the field investigatior
for the measurement of the flow in the lagoon and the investigation of the land use these several years. In this investigation,
decrease in the coastal vegetation was remarkable, and it had been found that a lot of eroded area seen in the decrease re¢
neighborhood. In this paper, it was proposed that the evaluating method for eroded and accumulated area by using geograp!
information.

o0o000:0000,0000,0000,0000
Keywords: climate change, atoll, satellite image, landuse
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A method for estimating threshold wind speed of dust outbreaks using thermal inertia

over a non-vegetated surface
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1. Introduction

Soil moisture is one of the important surface conditions of dust outbreak. An operational estimation of potential areas of dus
outbreak will be demanded for estimating and forecasting source, transport, and sink of aeolian dust over regional and continent
scales. Among methods for estimating soil moisture, methods using thermal inertia is a confidential one using the radiative lan
surface temperature in an infrared band. Matsushima et al. (submitted) developed a thermal inertia method using a two-laye
surface heat budget model incorporating field data, and showed the model has practical feasibility to estimate subsurface sc
moisture with an accuracy of 3-4 vol.% when data frequency was equivalent to that of routine meteorological observations an
polar orbit satellites.

This study aims to clarify that the threshold wind speed over a non-vegetated surface can be estimated by the thermal inert
retrieved from the model. Thermal inertia is theoretically and practically a function of the soil moisture. Namely, subsurface
thermal inertia can be a proxy of subsurface soil moisture for estimating the threshold wind speed of dust outbreak.

2. Materials and Methods

2.1 Site description

The experimental site was located in a flat field with some senescent grass in Bayan Unjuul, Mongolia. Data analysed in thi
study were obtained 27 April through 24 May 2008 during the 2008 Dust-Vegetation Interaction Experiment (DUVEX) (Shin-
oda et al., 2010, SOLA). In this site, 4-component radiation, wind speed, temperature and humidity of air, soil moisture, and dus
concentration (PM10) were measured.

2.2 Model

A linear surface heat budget model was employed in this study. This model is a two-layer model consisting of vegetation
canopy and underlying soil surface, which requires diurnal time series of the insolation, the longwave radiation, air temperature
wind speed, and specific humidity as input variables with associated land surface parameters. The model calculates time seri
of the surface radiative temperature employing the finite difference method. The simplex algorithm is employed for optimizing
model parameters to retrieve thermal inertia. All parameters including the optimized parameters kept constant in a calculation ¢
one diurnal change. Details are referred to Matsushima (2007, J. Hydrology).

2.3 Threshold wind speed of dust outbreak

The threshold wind speed of dust outbreak of PM10 using the following statistical method. Each sample of dust concentratior
(1 minute average) in an event of dust outbreak was categorized by corresponding wind speed by every 1 m/s. Distribution ¢
the PM10 concentration in each category was fit by a logarithmic normal distribution function. There existed the point of 10 %
significant level on the side less than the average concentration of every distribution function. The threshold wind speed was de
termined as the point at which the curve connecting the 10 % levels intercepted the criterion of dust outbreak which was define
as 0.05 mg/mof the PM10 concentration.

3. Results and Discussion

The curve of the 10 % level of the PM10 concentration was almost an envelope of the scatters of the samples. The threshol
wind speeds of 18 events were determined and ranged between 7 and 9.5 m/s.

The estimated threshold wind speed showed an almost linear relation to the daily values of the subsurface thermal inertia re
trieved from the model. Threshold wind speed was correlated well with subsurface thermal inertia (r = 0.74) even when the dat:
frequency was equivalent to the routine observations and the polar orbit satellites. On the other hand, the correlation betwee



threshold wind speed and the soil water content was comparable (r = 0.67). Therefore, thermal inertia can be a proxy of so

moisture as a criterion of dust outbreak, which implys feasibility of estimating potential areas of dust outbreak by using the hea
budget model incorporating field and remote sensing data.

00000:000,0000,00000,000000,000000A0
Keywords: thermal inertia, thershold wind speed, dust outbreak, heat budget model, radiative surface temperature
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The Relationship between Outbreak of Asian Dust and Ground Condition
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